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_ Systen none idee! Manual of Instructions 


Bet scned System Sead: Study Manual outlines nethods and procedures 
1S 6 by field personnel in preparing studies of the present and 
ten hes requirenents of REA borrowers' systems. 


ntrast to Fiold Appraisals, as conducted by the Econonic Start en 

pplications and Loans Division, Systcm Load Studies do not purport 
stablish the economic feasibility of borrowers serving all potential © 
s included in a given load study. Whereas the KWH estimates and 

* basic data as derived fron Ficld Appraisals form the basis for 

es of the economic feasibility of specific loan applications, the 
H estinates obtained in Systen Load Studies are incidental to the 
lary purpose of load studies -- that of deternining approxinate 
Jah denands ; load centers for power ea pleiEe and other inforna= 


eel is linited by oa teuitiehod procedures HG those systons which | 
a definite need for the respective type of survey. Such abuatenl 
L be coordinated within the meson to avoid any duplication of 
oF For 
tae soae>ny a eaten Load Study shall not be undertaken by a fictd 
eke without prior eathoriza tion fron the Office of the Chief 
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se power’ sn SEES ae Sa cet ia Tosa pees for 
r deliveries, Purposes to be served by a system load study are hae) 


‘ { ’ i 


Ge “To permit the making of engineering and economic studies em iicce e. | 
relating to the construction or extension of transmission” Ret ea 
_-~--s networks of public power agencies and generating and trans~ 
Sia tas ‘systems | to assure thie low-cost wholesale powers 
kaye To pore t: anaEtS engiriéering abuad és of the nedificabion 
of present borrowers! facilitics’ and the design of future 
pene Srort ieee 


TN yg ‘ vat , i * . ie ‘ 
i : : Dias * oo he “ Ene 


(e) To Bre ride oe foundation” for’ a Bau long-range ue structure. 
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@: ‘To serve as a. ae for an offective poven, ‘use program. 


: ane are eiaatea th Similar’ need exists for: dot ouminine the power 

requirenents of borrowcrs boing served by REA~financed gcnerating’ and 
ieee facilitics in order to properly coordinate design chara~ 
cteristics with: future ota and growth ih loads, and *0 assure 


_ othor: Bae purchasers of power genorated in Paouneeuien with multiple 
_ purpose: dans developed and constructed by the U. S. Army Engineers, it 
is ee pees the’ Rural ee heer tion BATS Ae and REA~ f 


Be eiponsibility. for eee ‘of such power and to provide eet iawues of 
the power requirenents of the borrowérs located in the areas to be served 
by these developnents. This is necessary ‘to safeguard the right of 
‘borrowers to purchase such power’as wcll as to, aid in the planning and 
justification of facilities incident to the harkoving of power developed 


leclanation, as well as by the Division of Payer of the Teper bons of 
[Interior and other agencies, to provide comprehensive studies of the J 
otential power requirements of REA~financed borrowers situated in the 
eas to be served by power facilities of these agencies. To date, 
approximately twenty such studics have been undertaken, fifteen of which 
have been released, and out of which has come, in part, the present — 

| procedure for Halide system load studies. 
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Jaen pasind shentive eee ory 
will be prepared... Excerpts fron the ‘Admini: 


quoted below: 
ce ‘ ; | 3 ; mes 
Bet 4. "Systen load studies shall be Rene: otis ue Applications enue 


Ree. Cemseuns Divi sion iys'<«e8 6 ie ee ae oe 
4 i et 


"The Office of tho Chief of the onl icationemend oanes Divisio 
shall establish uniforn periotes and ae for ee load 


“nent a. progress of such studicsecsees 7 eas 1% 
ee , "The Applications and Loans ‘regional field representative shall 
ee Nerpern ted the making of. the Fi9ld -surveys dele sso) ee i Bg 
my dctailed.systen load study manual of ‘instructions © shall be! 
prepared for use of the ficld ie serantanpae as cae Sk 


oe - tthe Office of the Chief of Applications and ones Divisions 
_. shall assign field representatives to make. system load ctndie 
‘The ficld. representative shall follow in detail the nanual ¢ shies 
hg _. instructions for naking such bamore teal 


See Pa 


taining ay the preparation of eke aga studios is neees in “its. 
acai as ae ae E. ; 


as : t q if Pm . Ps ea 


poe cal and provides a sf asic guide for use in the biti ar: wae 
. Syston Load Studies in:the ficld. It outlines in systonatic manner 2 
Rec ph. the factors which should be givon consideration in making all RES, 
load studics in order that uniforn studics will result. The field 

iy representative | is encouraged to report his experience in the use of 
We this manual and to subnit suggestions and conients. aORe acs the 
- nethods and procedures as outlined haneane 


ie fon ang Spat fond 6 Studios . in a | Spodiftad. petits 
es the aie OF Loads: end BREA Distri~ 


eee , 

ol bet ‘ a anh i 

sie Paha aa Fes veer ie epee) ed WW isgvibT: alee! © GEE ‘ F psa 8 vs nA. ¥, 
ates ete 


ee age # a. een doterdi nation of the Teo for sey 
trical power. consuiption within a given ‘area, based on an evaluation of © 
the eee. data pti the | area itself. _Tho noes ae a soot 
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“aupeFioneod ME oak System Load Studics Will bo Mades 


Due to the limited number of field personnel available for this 
activity and the tine required to make such studics, Syston Load 
~Studics will not be made for all REs~financed systens but will be 
confined to systoms where there is an immediate need for thene 
Generally speaking, the need will be greatest anong systeris of 
_ existing borrowers with lines in opcration. Conditions under 
which eye ten load studies would be nade include: : 


ee 


ay eae Necated? in areas tea or proposed to be served by 
- public power facilitics where it is necessary to provide load 
-  estinates as a basis for planning and justifying the extonsion — 
Le iN ep power facilities by such agencies to serve REA borrowers ' 

and other eee. 
2. Systons served or to be served from cxisting BEAWEinbnced | 
a generating and transmission facilitics. 


_ 8, Systens which because of unusual circunstances should have — 
ss system load studics made as detornined by the Administrator ~ 
or the Chief of the Applications and Loans Division. | 
‘In case a system load study is to be made in an area where no ROA= 
financed systcn cath and where the prospects are good that 
a project may be developed, a field appraisal covering the entire 
area included in the as ogra ic: of the system will be 
- eonducted by the Econonic Staff of REA. The procedures as out— 
lined herein wilh not apply in such cases. ia 


Et Fe eee, 

tive will be aiboneatea on his frag assigniont. be 
tive of the Applications and Loans Division who has had - 
experience’ in Load Study work, This latter training per 
-. consist of the tine required to make one complete loat 
After the initial study, the field representative wil 
to complete other sinilar studies without assistance. 
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er U . 2 Sinee the area ‘coverage: eee and Geta 
ries of a Persian usually comprise all-.of a county or significant 
of soveral counties, it will: be neccssary to report. sone of the 

im Called for in this Section by. counties. Other of the infornation © 
hich nay equally apply to all of the area under study may be reported 
S applicable to the entire systone Any veriation of factors related aie 
only to: particular. areas of the systen should bo described fully and Musee, 
| ose ny anata aa on ee, pachectnatacd eek vanbhies Beale 


The puthoritics to be 
aed the Stele, We ene ive” ‘nay See tae but are not linited 
Bae roltnut ne. officials of agencies- serving the area in, ‘which the - 
LO. nd study is to be nades County extension agent and hone denonstration 
agent; farn supervisor and hone managenent.supervisor of the Farners _ 
Sie) hanini SRS AGES Win erties td of. the da tiona .L Farn' ee (aeons 


an ccewntibg Tien uoe: eur sane: gn Le of fivld offices 
of the Soil Conservation Service, Forest Sorvice, Geologicai Survey, 
ureau of ‘Ree Toy, ov other federal,: state or county. agencics; dir= 
ectors and managers of HEA-financed;'systorms: county.tax assessors and 
tax collcetors; State and County Water Boards; appliance: dealers; and 
cae repres sonbative: of industrial and farn: ue eam 


Sen HH e * ae pe 


the Cer a tatico. nay ee to. SOREN es a Tite out— 
line can be prepared in advance of the:load study which will anticipate 
all Local 'faciors, and current conditions in-an area. ‘The field repre~ 
- sentative’should, therefore, be alert to obtain: einer: detailed 
-infornation on any ne coe which nay affect the future Aoad. 2 a systone 


years ond that ‘to ibs expected ane Gates wae 34 ee blo. 
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oe tornt tation’ ‘Of the Tiber iof- Bach, Class oft Consumer. to be 
 -Borved by the Bye very ea 


In aude to Het aaahe. dubene: route requirenents, Ofna “systen, tas 
. first necessary jto detcrmine the number of each: class of consumer 
_ which - will be served by the systen' at the ond of two-years, five 
“years, and ten years, (As of to date, these periods:will corres= / 
| pond. to the years 1949, 1952 and 1957, respectively). ) Detorninay” 
oLon.~Of | the power earcnents at the end of two, five and ten 
year p periods is necessary in order that they nay be of naxinun 
 benrit in the planning of facilitics,’ Requests for load data by Meare 
public power agencics, as well as by the Generation and Trans= ae 
-mission Section of ela eae such a fake sone sie oe loads by tage 


“periods. TeeR ss ab: ; ; See 


. 
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esa and ene "us t es 
‘is or: will: be served fro -ivery 
sale powers The most coriion types and classes of consuner 
May be served by REA-financed systorns are’ ‘shown below toget 
with ‘suggestions ¢ 2s to the een of determining the munibe 
~ each classe | ele Se Jae ae 


1. Farm Consuncrs: 


One of the first stens to’bo undertaken in preparing a 
load study is to complete the Inventory of. Unelectrified 
(or survey of unclectrificd farms). It is desirable t. 
Inventory Ean be_cormloted ee 
tine the ficld re pre 
the projecte However, ar he ae has Godbe ees comple 
it will be necessary that the borrower start it. at once 
work should be done by cooperative personnel. (or by co 
volunteers where no borrower exists with a linited. an 
supervision by the fieldman naking the load: surveye— “The pr 
cedure to be followed in conducting the Inventory of Unel t 
ficd Farms is outlined in Appendix As Bt 


Lead at for eee of the eee of farn oS HACE: ‘to b t 
by the systen. Since the load study is to provide estinate 
loads for two, five a os ie: year periods tee it will be 


suners ve be served by ‘the syston at the end lok thos tue ‘five 
and ten year periods (1949, 1952 and 1957). “The number of | 
farn consuners to be served by the systen at the end of ‘thei 

' year 1949 may be taken as the number presently served plus ae 
those that will be served by construction which will be com 
oe a sore Pe the iat oe fea a es RSF 


In mest cases these counts should be of oxisting consuners” 
presently served by the systen plus oxisting potential con 
which may be served. Exception to this rule should ’b 
if there is convincing evidence that the nunber of farns 
naterially decline or increase during the next ten years. St 
nodification nay be made in other consuner classifications ibe 
(discussed below) if there is sufficiont basis to warrant ite he 
During the early years of the cstimates, the plans ‘of the | 
borrower for extonding its system should be taken ‘into consid 
tion in determining the number of consunors to be served in 
each period of the cestinates. Tt: should be assunied that tho 
ultinate nunber of CONEUNCES: wilt be served by . the. end of eve 
tenth year (1957). 


It is emphasized that the detcernination of the number of com — 
suners to be sorved refers to consumers which will be served 


a 


fo} C. 

‘svster ? its area coverage ~ 
jasis for to nunber. ef farms to be served in 
ech poriod of the estinates. shall be clearly stated. 


(HoneFarn and Snall Comoreial consunerst 
Nonfarm’ and snall commercial consumers should be treated in ms 
much the same manner as farn consumers. The unelectrified farn 
survey: should be conducted in such a way that the number of ne 
each of the non-farm and commercial consuners (with such HOGI am 
fication as may be indicated): can be determined and estimates > 
nade of the nunber of cach type. that will be served at the end 

of the two, five and ten ees ae " 


eee is! due. Teena: condition ‘Likely to be relating nor= 
farm residence! |, Pts sean 


What are the possibilitics of Coed aii or docroasing the 
nunber of non-farn Poeacencest.. 


‘inet are the kinds of emia sien connercial consuners? 


ie a i % 


Consider such factors as continuity and stability of enter-~ 
Pees Gy Supports te a ae Seaharetnte or ara. 


‘Soasonal Guta bee Rowbeaei Guat Riodernans: 


On: a eroat many systens the load.imposed by Seasonal cottages 
and Go toe honed: consuners is significant, The uneloctrified 
 farn survey and systom records will disclose the nuriber of 
such establishments within the systcm boundarics at the tine 
BY OF. tHe. survey; ‘however, the possibilities for further develop- . 
nent and the construction of additional scasonal and reercat- 

. ional facilities should not .be overlookcd. Estinates of the mi: 
‘ munber «of future consuners of this type should be based on “a 
_ the trend in the use. aoe developnent or: recreational fakes ula 
in the arcae ‘ OB rie 


a eX <1 at fe 


te heedcbine or. proposed systen dovelopnent in or near 
a" resort - “or reereational areas. 
Tho: what. ‘oxtont. bya the rosort or recreational arca usc 
“ _ electricity? Dine a 
ce What pereent of; | he scasonal cottages aro "sunner cottages" 
as distinguished fron "woels-ond. cottages"? 


. 


nay be served Dy 
Ges of rural ind 
Der 


Chenicals ° ptaseatc th 60) 
Foros t/Produgtsy a 90) eile Sil cae 
Mineral Products: 00'ra) | aaa 

oo _. Processing and Preservation of A 

Products aa PO Gb Ne 


ae ae “4 ‘Stone, Clay and Glass | aisha an Sit 
sates Textile. Industries sedi ee 


Construction, Industri es, oc 2 Au) Aas 
ean tar ae: Industries on ae 


aqhavateta al ee Goad Teena eae 


AirocK Parns oat ne 4g 5 loa Sea aan 
_ Alfalfa Processing se eiciahied 
Rice Drying Plants . 
‘ Cotton Gins and Compresses ——... 
Seed Processing © ciate 
punta Turkey Ranches and Poultry Farns | 
| Slaughter House 
Locker Plants and Coolers 
Hateherics 
ii Ao Ore. couplete List jof the 7 possible rural icone mD 
cations of power which nay no served by REA-financed “syst 
will be found in eu Fe : . ew Atals es 


nea sure aan on the natural : BN oo and aes ie and 
of raw products produced. A determination of the number 
plants or power loads which nay be served by the: syst 
require a complete investigation by the ficldnan an 
contact with existing and potential operators of such es 
ments. Porsonal contact will be required in all cases tc 
mine the nagnitude of power loads and to ascertain ae 
of powor suas: Misa and other necessary information. — Put 


of the pees five and ten 3 sii periods. 


ae What are the possible ped Lnaaee eed applications, 
present and future? 


hat are, the. present sources. ee. power. ‘of these industrics | 
and will ‘thoy use power fron the proposed syston? Hey) 


» : 
Ha y raed tak Fe i. 


- Irrigation ‘Consuncrst i | 
te nunber of ae ga yal pumps requiring power for pumping 
should be determined carefully since such loads have an in- 
- portant bearing on the design of the systctis All possible 
sources of infornation including state and county watoer boards, 
state regulatory bodies, - eS Geological Survey, Soil Conser= 
vetion Servica, ‘Farners: Hone Aduinistration, county agents and 
He Sead should be contacted in determining irrigable areas, 
_ availability. of water, anount of water required for crops, etc. is 
_ Wherever possible, ‘supporting information in the form of pub-_ as 
- lishea or confidential official renorts and other natorial ia 
obtained fron federal, state or county officials should be A 
included to substantiate the feasibility of irrigation in: the ie 
area, ,Ustinates of the nuriber of irrigation pumps should be © mh 
re) a nade for the periods of Awo, five and ton years hence, loca- 7 
ena tions ‘and Sizes of existing purms and wells should be shown on 
the Unelectrificd. farn ties ae NODS 6 


Is irrigation practised in the arca? 


oo aot ‘80, cee! is. it accomplished and what crops are produced? 


aR ‘The munber of ele pumped? 


rons a 


OG me 3 crops: irrigated and the acreages of oneht 


PAE OS OO Ea 5 ; ’ + 2 


Pia On The ere foot. of water een a season? 


Uns 


ina longth of ‘the punping Leason?! 
depth of ‘the punping evel? 
‘ : h, The draw down? 

ae Vance BU cauiaas? 
j. Tho size and types of Le aa prine © novers?- 


. 


i oa ‘The size “and type of pumps? How are thoy. connected to 
ipa ine novers? (Direct or belt connected?) © 
ae ee dae the ‘case, of pup irrigation, what.ig happening to the 
oe water table? Discuss and. give source materiale ~ 


Is there possibility of Wat eneingithe irrigated acroages? - 


so GQ we 


Ve 


Des Is the source adequate and. is the wator suitable? 
Bai iy Go 
and tested in the past few years. At present. both” central | 


costs. Generally speaking, electric heating is practical — 


without heat storage features ,’ and heat purms (reverse re 


be electrically heated within two years, 2.5 percent within | 


In the event that irrigation is not Dp 


is under consideration at this time, — 


fyt 


0. What would be the source of water? ao a 


CaN 
Sais ie * ae 
yi Me eae oN is) = ee tee ae) ‘ 


House Heating 1g Gonswnorsi fear sity 
Iunerous types _ of electric house heaters have been Geet ean 


forced air furnaces (without heat storage) and unit type | 
individual roon heaters are the only type of electric heat ie 
ing equipnent that. has operated in sufficient quantity aiid ae, 
for a long onough tine 8: establish conclusive operation — 


when power costs: do not Peed de onc cont ne icLlowatt-hour. oe 


Many experinents are going on toda ay’ with readout pa ee | 
central forced air plants of various types, both with and 


geration cycle units). It is not unlikely that within the 
next ten years considerable advancenent in, rhe, practice of 
electric house heating will be secon, nee 


Estinates of the number of consumers using electricity for 

house heating are difficult because of the lack of basic da 
In certain areas of the Northwest where the heating of hones | 
with electricity (space heating) is rapidly gaining favor, — me 
estinates of 1 percent of the farn and village dwellings to — 


five years, and 5 percent within ten years have been 7 aden 
However, these estinates nay not be applicable to other < 
Such a determination would best be arrived at by the ficldn 
after a careful study of local conditions and 2 finding of 
ee the idea of electric house heating is prevalent in 
area; whether any installations are in existence at the pres 
tine: and how many; and whether the REA borrower has recei 


Acquisition: a n é' 1 de 
Possible acquisitions represent substantial potential addit 
to the load requirements of many REA borrowers! systens. ; 
of this type should be included in the systeon load ‘study 

there is reasonable Justitia ‘tion and assurance sa ged exist 


In instances where the aequi ed tion of.” pctaging Paani oes 
included in the load survey, Snough agnor io er) 


considercd as one ere ts Geek Waeriott Gon to ‘the nurber 
OF consuners to be served. However, in cases where an acquisi- 
tion, chas been completed, or is pending, a detail preakdown of 

‘the nunber of each class- ~of. consuner- should be obtained for . 
each” town as well as for the rura al arcas served by the acquisi- 

_tion property. rg es 


(Other: Goneunera: Nasties ae fos oe 
pra nner sannse “he : * ry A 5 ve 2 


“The OE, pee types of consuners listed. ‘Above will in most 
cases cover the various types of ,cousuncrs, which nay be served 
by an REA~financed systen. There nay be instances, however, 
of other types of consumers served or to be. served, “such as 
wholesale service by the syston tova nunicipality or power 

company, or other type of consumers In these. cases, the num 
ber and type of such loads should be listed. separately for 
each of the two, five and ten year ‘periods. 


Sy 


i Physical Charactéristios of the Area. 


hat is the facet ion of the area? List the counties included 
gud briefly describe the boundaries of the area under study. 


fed aces its the topography and cover of the areas 

8. ae Describe the soils and subsoils of the area, including 

_~-—sthe texture, structure, fertility, moisture retaining 
characteristics, productive, capacities, etce 


Is the land subject.to wind or water erosion? 


alr so, what is. the. extent of the erosion, and what is 
being cone to check it? ae patie oe Cer ee 


_ Describe the climate? .. 
* What is the average ‘annual rainfall, Eni yhen Soe it. 


rs occur? pi Whe eg oye ny 


as as ‘and Leas reduce the alternatives of the farmer 
in planning his farming operations. 


‘Types of Farming: 


4 


Types” of farns and. enterprises have a. 5 direct bearing on tho basic 
KWH farm .consunption requirements of, an arca as well as on income 
m with, which the farmer may buy keto se agie and, aint 


al eee 
Pe “an. understanding 


Se hat are ‘the ee major ‘ehopa of eeu ont 
in the order of ‘their importance? — ‘What percent 
pore feos fall in each | type? meri bos rane rae 


De thine | cron “sodetali ties), such as - sweet corn for canning, 
‘ . sugar beets, peanuts, melons, fruits, ctc., are. ‘grown nc ne 
‘ what is the importance of each? Markets, soils, clare 
os _.* «5 .o and other important factors considered, *what are, the: - 
) . possibilitics of further Coote ae these specialitics or 
of adding others. ray ne no ae ce. 


The 1945 Consus of Agriculture provides. data on types of. farms be 
counties, based on the 1944 gross’ ‘farm incone ‘SOUrCCS; these data 
Boi May be used as a guide in discussing present types - of. farming witl 

ia the authorities intorviowed. In scheduling load ‘study assignment 
the Office of the Chicf of the Applications and Loans Division wil: 
furnish the ficld representative census data in advance of his . 
arrival in the area to be surveyed in order that this information 
at _ will be available to him in discussions with, ier peers and 
ey . other authorities in the areas 


., . 

Bik D,,. Size of Yarns, Sottlonent ‘i 
ay i : : ” 
ea 1. a. Has tho size of farms and nunber oe farms undergone un 


/ . appreciable change in recent years? 


— » 


£ 
4, 


De What caused the 4 ee ny ater i ea 2 
c. Are the changes permanent? 


2. a. Has there been or is ‘there likely to ‘be any. substantial 
change in the total acreage of farmland? ; 


If a substantial change may occur because of the retirement to 
forest, because of zoning, because a large dam will cause..the 

low land to be inundated, or because of other similar reasons, — 
the field representative nust estinate the farnland acreage and 


farns iMag dba in the area, to be served by the systen will ‘be 2 ano 
those eliminated. — at - x 


Farn Incone 


when considering kwh consumption per consumer, although other. 
peice often are of greater importance. Very low inoone nay be 


eae te . ri 
Hos Sohn tne 1945 Bone of ere ecanes: list in teble forn, 
eo eDar. countics, a breakdown of the value of. all farm products — 7 
on (list by principal categories such-as All. Grops Sola, ee 
Dairy Products, Poultry and Poultry Products, ObGe Vy OM one 
gether with the value of farn products used by fan house 
it jeicaee : pene 


eben What’ 4 is “Be, average value por farn of ae farn prodiicts’ 
¢ sold or. used by farn houscholdt- 

hing Z = ichdeedns pa 

eas, Wiad. aorecat ats the nes by counties, fall’ wathin the 

respective incone groups. (o- $250, $250 -- $399, ctc. )-as am 

‘reported by the 1945 Census of Pee ah a ice 


she 


Behe: percent of the. farns: fall within Nese. inecme groups ae 
for.all counties of the. system area combined? (Show in al 
table form). ; » 


What uae of the. total food. supply for an avera age fanily 
in the area is-produced on the.farn? 


What would be the doller value of the. part of the food 
supply produced on the farni I aie . i 


eaters To what extent are es possibilities of working off the 
: NE RETT. . Hers 


What is the annual income per fanily from such work? 
Natural Resources its | . Ee: 


“the presence of sone of the more important types of rural industries 
which may be served by a syston is in large measure detcrnmined by 
_ the existence of natural resources in the areas Sawnills, shingle 
_ mills, mines, quarries, oil wells, etc.e, are exaiiplcs. 


vba ae Does the area have timber, nineral or petroleun deposits, 
‘i or other natural resources of like nature? 


">. To what extent are they developed? 
c. What is the importance of the resource to the welfare of Ne 


Oh ae TO community? 


.e 


SOW. f 


, Marketing Facilities and Oytlots | ce 


fre What narketing outlets (existing city narkets within reason- 
able shipping distance or cxisting comercial storage or 


grain: eleva I 
i amie » ae Naot L. 1 


ma Discuss the aay cave yen and rail service. 


st 


ars ze the areca, sored or ‘likely to be ‘served by air 
Rup hy portation? © 0 Rd See cele ‘ 


D ; 
2 * 7 es 7 


He OshemiMactars”’ “0 4 


_1,. a, What will be the effect of such ais influcneing actor: 
; as low cost hydro power, use. of hone plants, corpetit on 
ee Se incozic and JA eae of consuners, , stability of ee 


of increase in KWH consumption ond the paximan average ne 
“Ber, attained in ton years? Ser 
hi nes oes 


b. What is the ee atti tude of the 5 peoole towards: pro 


‘Wade . Gioet, ta: “ Os 


ce What interest ha .§ becn. ee 
4—H Clubs or siz alar orgeniza ations? ay at 


d. What facilitics a are ayvedtante locally for condudting's a 
power use and aor ee ay education ieee 


tion advisor, as woll as facilitics 
and Vocational Schools). 


” .@ 


3 > aunber of consuners Ve oe ee Ageitiention: oe 
each period of) the ostinates (two, five and ten years hence) together 

w th other basic ‘data concerning the area itself,” the next step will 

be to determine est imates’ of average KWH consumption and unit KW demand 
values for each class” Or type of consumer during corresponding periods 
Methods of determining average KWH consumption will vary between | classes 
of consumers so that it will be necessary to consider each class separ- 
-ately and to analyze a number of factors affecting the use of electri- 
is ity in each consumer class. In other cases, rural industries and power 
loads particularly, it will be necessary to treat individual consumer 
oads separately i in arriving at the estimated KWH ea es Ne as and KW 


. 


us 


4s 
$ ii Ba 


The t6bet energy requitements (KWH) of a system at the 6nd of two, five 
ae ten years ‘will be the summation of energy requirements of all classes 
Wee r groups of consumers (plus system losses) for those periods, However, 
ene total system demand (maximum KW demand of the system), may not nec=— 
- essarily be the summation of the maximum demands of all classes or 
groups of consumers since there will likely be some diversity in the 
ime of occurrence of peak loads between individual consumers in the 
-. Same class and between various classes or types of consumers, For this. 
y cason it nay be necessary to apply suitable diversity factors BY to | 
the maxinun denands of consumers in the sane class, and to maximum demands 
ae consuners in different classes, in arriving at the demand that each 
: _consuner Or group of consuners adds to the estinated systen peak denand, 


Gane. 
No’ Binplo’ Forma: or rule can be devised which night afford an easy | oe 
method of estinating KWit consumptione. Such information as,can be given 
in this respect is intended only as. guidance to the fieldnan in fornu- 

ating a judgnent of the inportant factors affecting the extent of the ae 
uture use of electricity for: various applications in an ATCA. | ea i 
Kw Bonsiboticg for Farn, Non~Farn, (Residential), and Small | 
‘Gonmercial Sonsunerse oN PU niga ae an ie 


¥ 5 eh re ; (HE a Tes rane sat 
it ” Mi ant sa Fal t AN m é ¢ ee ed 


yee » S se te oe 
~~ ” 


Se nethods of ‘estinating the average WH. consumption . anong 
farn, nonmfarn and snall connercial consuners have. been pro~ 
posed, including the ‘nail’ questionnaire , and randon Saupling 
by means of personal interviews of a ‘Yepresentatiye. group of 
the systeon's existing and potential - “Consuners o | Due to. the 
‘tine involved and other liniting. factors, the use of the’ nail is 
questionnaire or the randon sampling nethod is. not, recormended ve 
for systen load studies. Rather, it is felt that a competent Hae 
judgnent and evaluation of factors obtained from local agricul | oe 
tural leaders and fron an examination’ of the basic and histori- 
cal data relating to the area itself will produce results” 
sufficiently accurate, for load estinating g detornminations. 


/ See Discussion on "Basic Concepts of Loads" Attached as Appendix B. 
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Rk ae Wig ‘é 


years, the. erate spe "ately zine anh operatin, dat 


ge 


of ay arece KWH Co: ion fo3 


on Peete BS a with ‘pee pean enérelzed ‘Or 


sumption canndt: be. séreased too ate F 
major factor in determining the estimate of ‘KWH 

tion for the initial two~year period would be the cons ide 

fies of the present KWH conti hie She consumers ie 


due tio more and more seen eanan teaeuie available since 
August 1945, and since this accelerated rate of increase 
- May likely honor na for one or more years until the back= 
log in the availability of appliancés has been-overcome, 
it. is recommended that. operating records of the system be 
analyzed month by month covering a period-of at least two. 


of this latter analysis should reveal the extent and con 


average KWH consumption in cach period of the estimates. 
Yearly farm production as expericneed in ‘previous yoars a 


‘will be furnished the ficld representative ‘by the Office 
of the Chief of the Applications and Loans Division 
_. properly evaluated, this infornation can provide the basis 
for nore. edeatieite eee utilization estinates on ferns. tS 


pepe! iG +ndi catéa ae oe it basic agricultural trade 
‘tion data which will be assenbléd for cach county to be 


aetna bel Ric AY a. wy 
Svea ms 


~' 


Certain 


reas or man “es consumers in order to mare 
et the average consumption may have been at ae: if 


or more years preceding the date of the surveys Results 
sistency of recent increases in KWH consumption and should — 
be considered as a factor in estimating the average KWH 
consumption on farms for the initial twouycar periods The 
rate at which new consumers will be addéd on hew: lines to" = 
be constructed will also affect the fieldman's ‘estimate. of 


to which Electricity May be Used. in Futuro Panindae 


nay be divided into component parts in such | a hanner that 
the degree to which electricity can be advantageously é 
applied in any area becomes more evident. This data is 

available from ‘census ‘reports and, as indicated previously, 


When 


served by the systen and forwarded to the field roprosonten 
tive haking the ee Bpeveys . hes 
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Ai 


iene ar ~ - percent ae. Ae ee as acreage, and bushels: 
ee Ce MOTE. 5. ot. (Gb); Whéate =< 0) Oats 
es Spr enum inal), Batley: (£) Rye 


ree Mires. _ Acreage - ~ “Tonnage 


(bv) Tame Hay " 
(ec). Wild Hay Lae i" 
ni oF Sorehury teats ll. alain nse tianed aici alc ted Runa 


Rey rer he ing baa e ss 


‘Percent. ae Papert tes 


aps ae Acres pert fermi i.e kil thee pee Oy ih ee 
meeeus).. Tons, perstaran  . Beeps es : se 
ig Livestock ~ ‘Percent farns- reporting ae i 


@) Cows — Nunber and. arpees a | 
ayy 2 ties ke A ) | eae 
aati ND eae Pt Na baer aes Va 
Ree (3) All cattle oe 3 Deny | maith f | 
ae ‘Hogs (over 4 nonths) ae | 
4 he). Sheep (over 6 months) . . iy Seulgh is 

- Poultry — Percent farms ee bei. 7 

eS Chickens ~ Number and Purpose 

ee _ (1): Laying Hens piesa: 

Be og Mate) Ri BEOLLEGS cy chanel 

a ‘Wonber of. chickens per en 
Fate) Eggs produced per farn — dozens. 
- ee Products - Percent farns reporting 

(a) Milk '- Nunber of. cows (quantity). =. 
CH) Butter churned on. farm... Danie 

~(c) Butter sold (pounds ) 
(4) Crean sold (pounds butter fat). : 
2 - Aninals Slaughtered per farm 
i uted Percent of forne reporting.....:.* 
 (b). Cattle and calves per farn 
8 Hogs and Pigs ayy 
. 24) :Sheep,.and laribs 

- - Voggtable. Production for Horie ‘Use 

- a) Percent of farns reporting 

3 ()- ‘Value per farn 
= fertgation ee a 
pie Dead: Percent of farms. reporting att 
oe utd), Aeres irrigated; .. 7. eae 
Pe ke) vWells pumped. 8.) p iy 
. (4) Prine nover.capacity: « -. 
BG) (PumtT CAPACITIES te ed iy 
Se Pe Average lift 


eye es 


ae 


Co 


SBE) first ‘seem ftenare ‘put: ieee the) Eee h weet s0 


(1) Donestic Usage: | eo a 


agents. and other tocal puthioritics, the dieldmen ee 


the inhabitants of an area to dokeny new ddéas paar ue Ki 
need or opportunity to, Par Cepene te power ne their home x 
and farm works ; iG 
Estimates of Future Sutiibation of Farm are Home A sliances 

on Was System, | yee 7 


Mention has already been made in (ay eee ee some ‘of the 
factors to be considered in determining estimates of ever= 
age KWH consumption at the end of the initial or two. year 
periods. In making a similar determination of” estimates 
of average KWH consumption at the end of ten years, it will | 
be necessary to arrive at estimates of the percent satura- 
tion of appliances which will form the basis for such KWH — 
estimates. The ficldman's judgment of the rate at which 
the ten-ycar saturation estimates will be attained will 
serve as a basis for determining the average KWH -consump~* 
tion to be attained at the end of the Rte yoars. Nd 


For purposes of arriving at average KWH consumption at ne 
end of ten years, the estimates of. percent. saturation of 

appliances should be compiled separately for Domestic and 
Farm Equipment Usages. The total KWH consumption for farm — 
usages will be the sum of the estinated KWH consumption forme 
donestic and farn e equipnent usagese Methods of preparing — 
such estinates are outlined below. ==  ~—- a er eae 


! 
In deternining the estimated a average KWH constinption f 
for domestic usage at the ond of ten years, the esti: ela 


nates of perecnt saturation of donestic Seon 


account Bs a ra jor portion a the total Ta useg 
donestic applications on a particular system, Th 
renaining domestic saplianene may then:be grouped into 
"Miscellaneous Domestic Appliances", ‘The number of 
KWH to be associated with Miscellancous Donestic App. 
ances will nea upon the ficldnants | estinato of tho 
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~ Bpp. 
“Lf the: Flelasen evorvines that 
other than Misccllanoous will | 
account for. 85 perecht of the total KWH usage for 
 donestic purposes, then 15 percent will be attributed 
to usage of Miscellancous Donestic Appliances. In 
other words, the KW usage for Misccllancous Donestic 
Appliances should be computed as a function of. the | 
_ total KWH usage for domestic purposes, Thus, in the 


nae example above, the total KVH usage for other than 


Miscellancous Domestic Appliances would be divided 
by 0.85 in order to determine the total KWH usage sete 
domestic purposes, 


(From analyses of a limited number of systems for’ 
-which appliance saturation data is available, it 
appears that the KWH usage for Miscellancous Domestic 
Appliances is directly related to the degree of sat= 
uration of those domestic appliances which account © 
for a major portion of the total KYH usage for all 
domestic a a clas and which we will call the 
"control group", From these analyses it can be shown 
that where the percent saturation of appliances in ° 
the control group is. relatively high, the percent of 
total domestic KWH usage that can be attributed to 
their use is approximately 90 to 95 percent; and 
where “the percent saturation of appliances in the - 
control group is low, the percent of total domestic 
KWH usage that can bo attributed to their use is of 
the order of 80 to 85 percent. In other words, the 
higher the saturation of appliances in the control 
group, the lower the percentage of total KWH domestic 


usage that can-be attributed to the use of Miscellancous | 


appliances. The analyses show that a system having — 
a high saturation of appliances in the control group 
would also have a high saturation of Miscellancous 
appliances such as toasters; waffle irons, fans, | 
food mixers, ctc,; however, the percentage that the 
usage attributed to Miscellaneous appliances is of 
the total usage for. all domestic app aenc es is 
relatively low). PCMH 


ae) ’ 


It follows from the. above si aun that the esti- 


_.mates of percent saturation ‘of appliances as deter~ 


‘mined for the control. group will tond ‘to classify 
thé deerce of saturation into what may bo called "Low", 
"Modium™ or "yieht Class, In order to convey to the 


vada 2 Wel representative the varying degroes of saturation 


of appliances inthe control group which will classify 
the system into Low, Medium or High, a classification 

-goide is entered below consisting of appliances which. 

have beon assumed to constitute the control group. 
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wr 


“Domestic 


~ Control Group 
gai ence) Pa 


Lighting 


fre tesere 


Iron. 


Radio. 
Range 
Refrigerator | 


‘Washing Machine 


Water Heater. 


Water Pump 


GROUP 


Control Group 


Mise, Domestic A Le 


-@ Major portion of the total .KWH usage for domestic 
usage places, the system in.a "Low", "Medium or 


choice of the proper percentage that the usage for — 


fron the. classification ‘eae BONG s 


chaSSrPrcatton CuIDE 


RCE Siac 
PER 100 CONSUMERS 
MEDIUM 


20 or less. —s 2150 


90 Pee 90 
60 srelesns ! 61-90 
Onae “pe BBO. 
50\0r less 51-75 
"75 or less 76-85 
20 or loss  Bes0 
eon eae 51-70 


PERCENT OF TOTAL DOMESTIC USE | 
LOW. se See Ee: "HIGH 


80-85 sO] 91-95 


10-14 


‘ 


representative should first decide whether the per= 
centages of saturation of appliances accounting for 


"High" class:of saturation. Having done this, oe 


Miscellancous Donestic Appliances is of the total — 
usage for domestic purposes becomes more epparent 


- 20 = 


one 
KWH © 


ri ae - 


“Washing Machine Fee Re | i ne 3 


Water Heater 


SUBTOTAL 


The above table is included to further illustrate 
the method of detcrnining average domestic KWH con 
sumption, Here again the appliances. ‘chosen are the 
sane as those. entered in the classification guide 
: “above and nay. not necessarily constitute all the 
: . appliances in the See ees group oe any particular 
as ee 


ho. control group peutic Tisted above would, 
in this hypothetical casey. constitute the donestic 
Vepntikaees accounting for a na,jor “portion of the 
‘total farn. domestic KWH usage on''a particular systome 
Having arrived at the percent + isaturation ner 100 
consumers, for each of the aspliances _ listed, itiis 
_-thon-necossary | to. detcrnine* -¢hie - total ee KWH 
“usage for each .a appliance per 100 - ‘consuners , based on 
accented standard usages’ per unit’ appliance. By 
.addition the Sub-Total is found, this'.sun represent— 
“ing the ‘hagor. portion (KWH) on the total KWH usage 
for donestic purposese Fron an exanination of satura- 
pe SPUR BORCOREA ZOE, it is then detornined whether the 


~ 


pol am 


pas oe 


one a he tota: 
. Appliances per 100° consuners 


per nonth per 100. consuners for total farn donéstic. 


Farn. Equipnent Usage: 


sate percent saturation of farn equipment appliances 
~ should be carefully. considered.in connection with | 
farm production as indicated in Table I. Referring 


The field representative should pay particular 
attention to the quantity of production in each cat 


etc. Using this. information as guidance, along with 


For the purposes of een a assure thet’ 


a Major peetios of Roreatas usage and that oye : 
Total KWH consumption for these appliances is 20,000 
KWH per 100 consumers based on the estimated percer 
ages of saturation. Assune further that a deter 
of 86% has been nade to represent the above Sub-To 
leaving 14% of the total usage attributable to the 
use of Miscellaneous Donestic Appliances._ Then, | 


86% = 20,000 , 
14 = 20,000 —- 86 or 232.5 vee 
14% = 14 x 232.5 or 3255 fe 


In the above illustration, 3255 WH would represen 

the KWH usage per 100 consuners for Miscellaneous 
Donestic Appliances, which, added to the previous 
Sub-Total of 20,000 results in a total of 23,255 Kl 


USALC» The estinated average monthly consumption -. : 
per consuner for donestic usage ten years hence, is 
there foreue32 KWH oie ein 4 oe sails ll a On 


(It is pointed out that the above aes is for 
Pumeescs of illustration on ondy.e) 


to the table, it is seen that farn production is _ \ 
grouped into principal categories such as Small Grains, 
Silage, Livestock, Poultry, Dairy Products, Aninals 
Slaughteréd, and Vegetable Production for Hone Use. 


gory and the nunber of farns reporting such produ 


other basic. date, the ficldman. should prepare a List. 

of appliances which will most likely ppemed in use in 
a county or connunity- experiencing such agricultur 
pronuey toe Such a List. of ar miliances should in 


oh ‘99 ee 


aie eae "tn the ates) tho fleldran woy and Pei con Beooderk 
won under "Dairy Production" one would list Milking 
. - Machines and possibly Milk Coolers and Dairy Hot 


t 


Hog Brooders would be listed in connection with hog 
production, otc, Such a list of farm equipment itens, 
Seacrest coripleted, would indicate the appliances of farn 
2St. equipment which would account for a najor portion of 
the total KWH usage for farn cquipnent appliance es 
and would comprise the control groupe: The next step 
is to determine the percent saturation (1l0-years 
estinate) of these various appliances. This will 
be done by a careful judgment of the relationship 
between the nunber of farns to be served and the 
number of such farms reporting various agricultural 
production itens, or farms capable of such productions 
Consumption estinates to be associated with cach appli-- 
ance should be directly related to the quantity of 
production per farn as indicated by ue standard iH 


estinates contained Fiat ues é 


The renaining farn equipnent itoms may be grouped 
into "Miscellancous Farn Equipment Appliances" and _ 
treated in much the safc manner as was done above in 
estinating KYH consumption for Donestic Appliances. 
The KWH to be associated with Miscellaneous Farn 
EZquipnent Appliances may be computed as.a function 
of the total KWH estinated for farn equipment usage, 

based on a percentage chosen.in exactly the sane 
nanner as for Donestic Usage in c(1) above. 


Table II indicates the method of. preparing estinatcs 
of percent err on as eo te eae Equipnent 
Usages. 7 


de KWH Consumption for oe Consuners: 


a a -& sinilar application of the nethod of determining dones- 
er tice farm usage as described in c(1) above should be used 
in arriving at KWH consurmtion for non-farm residential 
consuncrs ten years pence. 


fe Iva Consumption of ee Conner cial Consuners; 


Determination of the average KWH pineatt lar applicable 
to small connorcial consumers for cach of the periods of 
two, five and ten years should be based, on all inforna- 


Such determinations will depend upon the types of commercial | 


HIE ie a ake ate 


rena fe in Water Heaters in a significant dairying erea; Fat als Wt Bare BLA 8 


tion available to the ficld representative naking the SUrVey. _ 


Percent ‘Average 


we 


Bt Soni pcm tsi is “Saturation “Yearly KWH we 
APPLIANCE: fe ent ie Per 1004/8 per Unit 
‘ sa" | Conswiers —ipplicnee 
= apes OLY. igrratend Lighting fi ; | 
"POULTRY. PRODUCTION Pc cae ea 
(2): aa House lighting 
> re (3) Brooders 
eae raat (4) Water Warners 
“DAIRY PRODUCTION a 
(5) Milking Machine 
(6) Deiry Water Heater 
(7) Milk Cooler 
‘HOME MEAT AND FOOD PRODUCTION meh tae 
(8) Freezer. Chests . x , 
(9) Garden Watering . 
(10) Pig Brooder — 
ROUGHAGE CROPS 
(11) Hay Choppers " 
(12) ‘Hay Driers 
(13) Ensilage Blowers 
(14) Chopped Hay Blowers 
(15) Ensilage Cutters — . 
| GRAIN CROPS. 
(416) Grain Blower. = ree 
SUBEOALY © 9° NAR Magen 


A CA9), i} Miscellaneous: Farm Equip. © Ge» rete of r Total 


ne 


io EO ae a em PME TER A OHO) ae EIN oc 


Average KWH Consumption Per Vionth 
Per Member for Farn Equipzent 


OA! 


4 ow ve a) estimate. future ‘kilowatt-hour consump— ; 
Ze ee ee tae) tion of commercial consumers is an extrapolation of trends 
.> 7 91 pased.on historical information... It should be noted that 

aS ra el a commercial usage is’ mych less resnonsive to rate changes 

; .) _ than domestic usage. Systems which. retain power use: 

cor: Speclalists | to conduct education activities among commer- 

” elal:consunmers, however; have shown significant increaseSs 
ante Therefore, the amount of power use activity expected on 

the part of the borrower should. be taken into. consideration. 


19hit Consum tote for Seasonal. Gotta as 
ak KWH. consumption ae seasonal cottages will vary acpondinel 
+» © wpon the length of. tine the cottages are in use, the variety 
of -appliances used and other factors effecting power use for 
recreational purposes. In most cases, averege KWH consunp= 
: tionsof seasonal cottages may be expected to be below that 
Be ttle eee ot non-farm residential consumers, Detormination of the 
ir Ey average KWH consumption anong seasonal cottages should be 
Mg esi" nade after a thorough investigation of all factors having 
a  @ bearing.on power consumption of recreational users. The 
cece basis for such cstinates together with supporting inforna- 
u's ; tion should be clearly stated. 


Other raatanas 


Oiietor duetave witen bial ve" given considera ation in the 
determination of the estimated everage consumption for 
farn, nomfarn, and eet connorel et. consuners are: 


(1) - Experiénce of Rioraeine A hee in arca 1S Avett mn 
‘in economic and productive charactcristics; | oe 


(2) The Sete tod! of ectris poneico ersulosive use | ra 
detornined by the prevailing types of farming and Te 
.-. other related entorprises: existing in the area; Rane 


(3) Effect of clectric service toward the stimulation of 
new enterprises, and other econonic acvivities in 
ene teacups none : 
< “The genoral’ progressiyeness of ine go ania and 
_ their willingness to adopt new methods: and- techniques 
with the use of clectricity in farming operations; and, 


5) ‘The influence of. low wholesale power ra tea itneludn Ne 
the. anount ofthe. nininun bills :. ‘ a 


cation of what the on demand of (a) fateaal Baer ot consumers 
- having a given monthly average consumption | will be. ‘This 

~* 4nformation has been condensed into Maximum Demand Curves — 

: attached as Appendix C. These curves shall be used as a bas: S 
for estimating the peak denand of a group of consumers for a 
‘load study purposes. As an example of the use of the Maximum © 
Denand Ourves, assune that the system under consideration is 
estinated to: be serving 1000 farn consuners with an average 
consumption of 200 KWH per nonth at the end of two yearse 
Beginning at the bottom of the chart on the vertical line oe 
corresponding to 1000 consumers, follow upward along this Line ya 
to the point of intersection of the vertical line with the = 
-eurve corresponding to 200 KWH, then horizontally to the left — 
to read. 780 kilowatts peak denand on the left hand side of © i; 
the chart. From this it is seen that the peak denand (or max 
inun denand) of 1000 farm consumers using an average 200 KWH © 
per consuner per ‘month would be 780 kilowatts, or an average 
denand per consuner of 0.78 kilowatts at peak load. Sp Bok BS) 
estinates of the naxinun denands of grouns of consumers recsia 
fron 5 to 5000 consuners with average usage of fron 40 to 500 © 
KWH per consuner per month nay be obtained from these curves. 
Values outside the range of the chart nay be estinated by 
extending the curves, however, it is felt that this will 
rarely be necessary. ee 3 


‘Since these curves were prepared from averages of a large ae 
nunber of systens in actual operation, the diversity of usage 
between consuners of the sane type is already reflected in 4 
the values obtained from the chart so that it is not necessary 
to apply a diversity factor in arriving at the naxinun denands 
of these classes’ of consunerse — 


Debernination: of average demands for the five and ten year 
periods may be arrived at from the curves in the see manner 
as ‘shown oe the two year period. 


Pe Wesco Denand Cores shall ‘also be used in determining 
the naxinun denands of non-farn (residential), snall commer 
cial and seasonal consuers. The use of the curves in naking a 
such determinations is the sane as that explained above for 
farn conswicrs. : 


Since’ load studies are desig ened to show the power reduivenonte) 
of cach section of a system which is or will be served by a 
separate point of dclivery of wholesale power, it is important © 
that the numbor of each class of consumer and the average nonthl 
consumption in specific areas be associated with the respective | 
powcr dclivery area in using the Maxinun Denand Curves. fe 


“dnaiatries es es ayy Ae ; 
Heit: and kind of products, produced, hho) 
type gi: maitemioture: method of operation, "and nunerous other _ 
_ factors pertinent to the particular industriel establishnont 
oie under stidy, for this reason, each industria ne establishnent 
i becones. ‘an. iten. for individual treatment in toad study deter- — 
ad: manetions sy. In such treatnent it will be necessary for the 5 
PSA ark Ud ropresentative to contact the owners ar operators of the 
various industrial plants served or to be served by the systems 
On existing industrial establishments the ficld representative en 
will be able to determine from. the owners the kind of power 
now used, the amount of cloctricity uscd or necessary to be 
used in doing the same work, the number and ,size.of motors = | | 
required, and other inf nformation . on which estimates of power Shanty 
may be uscd. ? i 


Future industries which may be oxpected to bo ‘aevolopod in 
connection with the devolopment of natural resources may be 

- included in the power requirenents of .a system if there is 

i . feasonable assurance and justification that such. industrics 
_.. will be developed and served by the system. In such cases, 

; “tHe | ‘power requirements of sinilar existing industrics in the 
- area may be used as a. basis for estimating. ‘the power require 
nents of such future industries. 


Though as indicated above, the ‘power’ requirements of each 
industrial plant. will depend upon analysis of a number of 
factors affecting the individual pla nt, some "rule-of-thumb" 

Sovie. cmethods* of determining. approx <inate power requirenents are 

Py eee a Bs tad below and may prove helpful in -the absence, of specific 

ji ~infornation concerning the establishment under study. . 


ry . » 


eine aes Sawnills: : SHRINE ECV eM Ae ten ¢ 


Br Sawnill ‘power donands Have peen een ented on ithe basis Su 
that one kilowatt will be required for cach 100 board fcet 
(Of re ated daily output of the mill, For example, a sawnill 
having aiaaes y. output capacity. of 25,000 board feet would 
have a ccenndsted Load of Appr: cinate ly 250 kilowatts. 
Sinilarly, eee % requirenents (KWi) h have been estinated 
on the basis that 35-KVH aro required to~produce mae 
board feet of “Twrbers , On this basis a sawnill with e 
output ‘of 2D, coo ‘board fect per day' would have an eee 
daily power consumption of 875 kilowatt-hours (25 x 35). 
For well established nills, annual, consuupiion may be 
based on an average operating souson of 2¢ 10" days per yeare 


BP mee MLL Rad yun baal es 6 ein te 
The KW demand of shinslo mills nay be estimated on the en 
basis that 4.5 kilowatts connected load is required for ; ? 


baer 


operates 


Mats 


Elening ans; 


von) jetlows tt is ewer te eS 400 board. foct af a ly 
i tee.” output; power consumption at a0 Rig For each 1000 Dore 
ae Bt ee et rept processed deilye Bt a we 


Mids Mole Troating Plants: sia hea ae : ee 
Pole treating plant. spade’ have been based | ona required 
capacity of 2 kilowatts per pole output per day Bee power 
consumption at 5 KWH per pole daily output. 


HES Grain #lovators (Commercial): eat ~ 


15 KW and power consumption of Foden teas 10,000 KWH ; 
annually, Determination of actual loads would nepend upon 
conditions pertinent $0 each such ostablishnent. | 


, A: 
\ } a 


fe Poultry Hotchories: _ 
The avorage . ‘commercial aeonee has been ae bee to fore 

a maxinun denand of 10 kilowatts and an average annual con= — 

; suiption of approximately 70,000 kilowatt~hours. Here agai S 
off actual conditions will govern the power ele ay aun . 


Eo Cola Genes age Plantes 
It is estimated that the avera ge cold storage plant will 
| _ have a maximum denand of 10 to 15 kilowatts, resulting in 
AAS Acar id an average annual consumption of approxinately 30,000: to7 si 
4 7 86,000 KWH. loads of individual plants will vary and cach 
ees will depend 2S ‘Local conditions. 


he Telephone Re 262 ator Stations: Sug ee oe . ie 


Estinates of 5 ‘kilowatts denand and 20, 000 “aH anmally 
have been uscd for repeater St ee 


ie) Air Bonons: 
The average airway rt tp wil have a derens of approxi- © 


nately 2 kilowatts and an annual consumption ‘of approxieyane 
nately 6,000 Bee to 8, 000 KVHe eee 


-28- . 


Fron the basic data’ collected on pump, irrigation in the 
area, the ficldman. will be able: to arrive at the nunber 
. and size of pumps: and! their approxine to location in the 
Pout _ area under survey. Ho will. -also: have detormincd approxi~ 
ieee iately how many hours por scason. each pump. will operate. a 
Sh ie The KWH consumption per pump per scason is found by nulti- 
ee ity, ‘plying the size: of the pump:.in horsepower: by the nunber of 
Bs hours per season the pump operates.. (For all practical 
3 purposes in load study work one horsepower may be assuncd 
Bone | to ‘equal one kilowatt of en te Cae 
For example , assume that: the eredorincue size of. pumps in 
an areca is found to be 15 horsepower and that -each..pump 
will. ‘operate 1000 hours per irrigation scason. . Each pump 
will have e maximum demand of approximately 15. KW and will 
consume 15,000 EVE (15 x oe ental iy for irrigation 


pumpinge Ss AN ‘nicl ae ee Se 


~ 


res 


OE a Sein 


Since all pumps may not be in Shanthi at the sane tine 
in a given area, and furthermore, since some divorsity 
May be expericnced between irrigation and other type loads,. 

ce 8 diversity factor nay be ;used in arriving at. the demand 
‘that irrigation consuriers contribute to the total systen 
denand, Diversity factors. should be deternined after care= 

ce viubiys ‘considéring the, effect of irrigation loads on the © ee 

total load of the systcn. . Rai tte 


_. Example: Assume that 100 pumps are estinated;to.be served er 
‘iy, .by-the syston’in 10 years and that the avorage size ‘of Ne 
-. (pumps ‘willbe 15 horscpowers, The naximun denand ‘of 100 mo 
.- apumps ‘of this ‘size would be approxinately..1500 KW if.all 
-*~+ pumps operated at the-sane tine’and if there¢-.was..no -diver- 

..) (sity between pump load and other loads on the systen. 
Applying a diversity factor of 1.5 to the total connected eae 
»~ '-. ‘load of 1500 KW, the. cstinated maxinum denand:. of. the -100 Mats» 
eas OE ee becones (1500 divided. by:1.5) or 1000 KW. Mars 
«f. (Additional discussion concerning puny .irrigation loads ua 
may. ‘be. found. on pager OOF Appendix Blas Rd ae a 


De eaten ra PU ie pair a, 
, 4 conservative rule-of-thumb which can safely be. followed Bi) 
in estimating sprinkler irrigation: loads is that one. horse= 
. power will -:irrigate 4- to 5 acres of land where water. Lifts 

do not. exceed 50 feet. The KWH consumption per punp will | a 
“depend on the nunber of hours the ‘pump. is Chea, or the ae 
amount of water to be discharged. hig er . or 3 


sqm wee -* ae tee mw 


Miley oan 


er A200 14 rriga bec ois: 
“pum, penny: 100 gallons per 6 53 
100=-foot total head. (Total head i 
_ plus "equivalent head" to naintain 30 to 40 lbs. /sq. 
pressure, plus "friction head"). There are 11 ‘sprinkl 
heads operating, each supplying a gallons of water per 
-ninute. This layout will supply 22 inches of water to the 
20 acre tract by pumping 2000 hours. The sane layout will % 
supply ll inches of water to the 20 acre tract by pumping — rane 
1000 hours. The power required to operate the pump would — 
be 10,000 KWH and 5,000 KWH, acd ahs » for 2000 ¢ hours — 
and 1000 hours oF aan tae ae 


The KW denand peor pump will depend on the size of punp 
required which is in turn directly rclatcd to the required — 

nount of water to be delivered under specified conditions. 
Diversity factors of the order of those used in "pump 
irrigation" above nay also be anplied in arriving at ovoral 
power denands for sprinkler irrigation. . 


D. 1. MH Consumption and KW Denands of Hloctric House Heating Consumers. 


met Space Heating: . j . ie 


‘Tests conducted on space heating in the Northwest indicate 
that the average connected load of this type of house heat—— 
ing installation is approximately 15 IW per installation. 
The average demand of several such installations on a syse , 
tem has been found to be approximately il Il per {neh Weta 
tion. ee 


The anmal ‘power consumption for a space heating installa- mei, 
tion will vary, depending on the size of the house, climatic 

conditions, house construction, living habits, etc. The 
average annual power consumption for a typical installation ys 
is probably about 11,000 KWH for the less severe climates 
of the Northwest to 17, 000. KWH for nore severe conditions. Bio 


In arriving at the demand that several space heating instal 
tions nay contribute to the overall system peak demand, a 
' diversity factor of approxinately 1.5 will usually be appli- 
cable. This reduces the overall denand of house heating —__ 
installations to approxinately ' ra 33 dlowatts. 1 KW divide 
by 1.5) per installation. 


Tt is obvidus that considerable diversity would’ exist = 
: between space heating and irrigation. Space heating would 
i -. . . occur in the winter nonths and irrigation in the sunnmer 


nonths. Therefore, where both of these types of loads ; 
exist on the systen, only the larger of the two should borg 


considered in arriving at peak demands of the system. The 
power consumption (KWH) of both types of loads would not t 
affected. 4 ee 


t test. data arc. not ‘availablo on ‘this tbe. Of 
“house heating and ain ¢ conditioning fnstallation ¢o accur— 
ately, deternine ‘power consumtion and dcnands. Fron the 
_ type. ‘and - size OF: electrics 1-equipnent involved, it appear 
that. the naxinun denand of an individual ‘installation will 
be approxinately a: kW. Power consumption for ycar ‘around | 
adr conditioning. will in all probability compare favorably 
_with power requircrients | of space hatte installations. 


en Gs) the Souther ast. ‘Region, eouai ative of all or parts ‘of 

. Virginia, Kentucky , Tennessee, North Carolina, South 

wae Carolina, Georgia,’ Alabane, ‘Florida, and Mississippi, 

the Federal Power Commission in a recent report statess 
"The amount of electric energy to be used by the heat pump 
in the Southeast Region for air-condition, house heating, 
and water, heating, bascd on very preliminary data, is esti=- 


mated at 6,300 kilowatt-hours a ycar for the ‘average customer 


——— In: heat pum calculations, assuming continued improve= 
ments ‘in refrigcorant, compressors, and heat—-exchange equip=- 
ment, the adopted estimate of 6,300 kilowatt-hours for an 
average five--room house BE ae to an annual use of 
3,400 kilowatt-hours per year for house heating, 1,700 

ie lowsbtchours per year for air-conditioning, and. 1,200 
kilowatt-hours per year for electric water heatinge 5 


‘ 
yd 


| Power Consumption. and i Domands of Acquire’ Propertiess | 


Energy roquirencnts and KW demands of proposed acquisitions 
should be estinated for each period of the estimates during 
whi ‘ch the property will be served by the systems Onorating 
data will in most cascs be available cither fron the present 
operators or fron reports to regulatory podics. Present KWH 
- consumption and It domands should be used as a basis for 
_estinating future power requirements of acquired properties. 
_ In cases whore only. partial ‘records are kept, the field repre= 
sentative nay use aa chiles estimates to complete ‘the ‘required 
data ae : ; 4 ; 


1 he 
i 4 


Example; Assune that a system under consideration for acquisi- 


tion sold 200, 000 KWH to its consunors in 1946.°° No records aro 


available which would indicate the extcnt of line ioss or of 
“IW demand. In order to complete the information required, 
assume say 20 percent systen losses. The: total annual power 
requirenent , including systen osses,® would pe 250,000 KWH or 
(200,000 divided by’ 80 nuitiplyca by 100). Assunc further 
that the annual load factor was 45 Dees ‘The Kw denand 
nay then be computed as- follows: 


# 8760 x 245 x KW dotcnd- 6260) 000 


i demand = 250, 000 or 63 Ki 
ahs ian SL he OO nats | . 
ee a 


future requircnents 
i eo i the: aoquisitd 


ies aoe nord 6a should be Weener down ee shdw\ the  eaieer of 
consumers served together with conresponding estimates of | 
grt Clee ater and KW demands: by classes of consuncrss Such ee 


by the Eatuiart Vonmarscenee Farm or opHen: consumers: sorved | 
by a completed or pending acquisition and located outside ; 
any town or village may be included with other Nee consumers — 
served by the een TH aaa yee eeaht phone 


Ry...” Le: We Consumption and IW Demands of Vothor Consuners 


Determination of the power requirenents | of this ‘class of con 
suner will depend upon the type of consumer included in this: 
class and related factors affecting the use of power by such ~ 
consuncrs. The field ropresentative may find previous sugges~ _— 
tions pertaining to the more connon classes of consuncrs hela | 
fol in such deterninations. ; | : ie 


Ge 1. System Losses: 


System losses are as important in determining power require= : 
ments of a systcn as the power requirencnts of individual aes 
sumners. Indication of present systom losses may be obtained 
fron operating records of a system, - Since losses as a rule 
nay be expected to decrease with system improvenents and 
increased power utilization by consuners on the: systen, 
estinates of systen losses should be determined ans each © 
period of the estinatcs. ein: ies 


Exaryple:; After analyzing the various factors affecting syston 
losses, the ficldnan nay conclude that systcn ‘losses ona . 
particular systen will approxinate 22 percent at the cond of 
two years, 20 percent at the end of five EOTaY and 18 ‘percent — 
at the cnd oF ten years. 


Systen losses should be added to the’ sun of the annual power 
requirenents of the various classes of consuners ‘in each . 
delivery area, As an oxample of the method of conputing line - 
loss, assune that the systen (or section of a system) total 
power requirenent for a given year is 1,560,000 KWH, excluding — 
systen losses, and that systen oN are “estinated at ee 
percent. Then, 


“284 = 1,560,000 ar 


i 
fi 


1,560,000 —- 78 or 20,000 


22% 


om | 


-22 x 200,000 = 440,000 KWH 


sion the method: of arriving. a KWH consumption _ 
oe aT Penge have been outlined for the various classes of 
consumers which will be commonly served by REA~financed ou cone 
- System load study reports will contain tables of such load _ 
estimates which will be compiled for each section of the ae 
tem served or to be served by a separate point of delivery of 
wholesale power. 


} 


Table - IIt os iauidded in Cen to illustrate the method of. 
_ tabulating load estimates. 
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‘PREPARATION OF 
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ld a8" psitte aw that the ntarmenian be sub= 
mitted in a manner more or less standardized. There has alrcady been 

‘discussed in Section II considerable basic data which should be embodied — 
in a report of an area under studye Likewise,’ in Section III have been | 
_ set forth basic principles and methods whereby estimates of loads may 

- be determined. It now remains f for the fieldman to incorporate into an 
overall re port. his eetingted 3 of f the future power power ; roquiremonts, Seid of 
asic date portalatng 


SURVEY AND REPORT 
a es és OF Ne 
ct ko Pee AND FUTURE POWER REQUIREVENES 
. OF 

- (Mane of Borrower) 


reas 


Lime following" Table of Ganeeneat ney serve as an outline in the propara- : 
tion of load study ‘reports. The ficl d representative may wish to nake Ps 
additions in.an appropriate section in order to include information not 
me covered by this outline. VESTN 

TABLE OF CONTENTS 
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Other, Utilities wee eee eee eee eee nee neat ete n ee tee ees 
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Bach major. Agpio or - sub-topic 4 


mata to ees all pla: reo ae of 


age 


Purpose of roe | anes hen rateiar 
The purpose of pho load ecu and roport should ve’ set forth bri 


under this heading. The primary purpose of elk load studies is 
evaluate the prospects for electrical lower consumption by exis 1 
and potential consumers of an REA-financed borrower and to estinat 
the probable power requirenents of the borrower!s syston: at the end 
of the next two, five and ten years". Other purposes as outlined | 
in the Introduction to this manual nay be included under this head= 


ing if such purposes are applicable to the study. 


The following statenent {or equivalent one) should be included An 
all load study reports under the heading "Purpose of Report": 


"This study does not titer to establish the econonic 

' feasibility of the borrower serving all loads.-tabulated 
in the survey nor does it intend to imply that funds are 
or will be carnarked by the Rural Electrification Adnin- 
istration for service to such loads. Each application 
for REA loan funds will, as in the past, be considered 
on its own nerits", 


“ Summary and. Conclusions: 


Major. points and conclusions as revealed by the survey should be 
summarized bricfly in this section of the report. Maxinum demands 
and total KYWH requirenents of the systcn should be pointed out 

for cach period of the estimates. The nunber of consuners to be 
served by the systen in two, five. ‘and ten years nay. be showne 
Ultinate mileage to serve all consumers included in the survey ae 
should be nentioned together with the estinate of ultimate systen 
investnent. Pertinent facts regarding the present or proposed > 
power supply for the system should be included. Other important 
facts or conclusions as uncovered by the field representative nay 
well ‘be nentioned in this. section of the load study neuen te 


ties thea of Lee and” Sources of. Infornation 

In nae section should. ve discussed the ‘aotailed stone and pro= 
cedures, followed by the ficld represontative| in completing the 
load survey. .Sources of important information included’in the _ 
report. should. be mentioned. as: should any. assistance afforded by ae 
local. offices of various county, state or federal agencies, Data 
collected. on specific types of loads should be associated with 
the. source, such as "valuable infornation pertaining to irrigation 
in the area was. furnished by the U. S, Geological Survey" or 9 
“infornation pertaining to sawnills and sustained yield in lunber 


production in the area was obtained from official's of the Forest 
Service", 


ee a Fanart rind: at. through expericnce and Mee 
an evaluation of the factors affecting the future use Of ee 
electricity in rural areas", 


: a - Basic Date Relating to Toad Bet Estinates Pe eguajliie yt 


4 


‘This ‘section of the ficlénan's report should contain : a: narrative 
“account of the basic data on the area and systen as outlined in 

“Section II of this nanuale This basic data will serve to support 
and justify. the. field representative!s. judgnent in his cetcrnina- 
tions of the potential power requircnents of the system, All : oun 
' loads included in the subsequent section of the load study report ie 

entitled WDy es of Loads to be. Served" should have a foundation Bae 
for then in this section of the report. | 


RUM ats De crnak yin included in this section’ nay well esta with a i ae 
 deseription of the physical charactcoristics of the area, followed = 
; by a well organized presentation of the agricultural, industrial | 

and other activities of the arca. . The use of statistical inforna- aly 

tion in support of ‘past procuction or other activity should be een, 

included wherever it is possible to obtain. such data. This applies 
especially to farn production and’ farn incone_ as Reece Rae Ve toe 

_ Consus datae Be ei 
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ae aba ‘shoulda be emphasized that this. ‘section of the Peace is a najor 
be _inportance and will require careful preparation and thoroughness 

_» in order to elininate questions which nay arise in connection with 
_ the estinates of loads. ' 


Source of Energy Supply Beran ae oo 


‘This section should contain a bricf statement of the present or id 

' proposed source of power supply, location of point(s) of delivery, 
average cost pcr KWH of wholesalc energy, adequacy. of powor supply, 

and a short description of facilities fron which power is. tenes 

by tho borrower. In cases where it is expected that “power fron 

a public power agency will be supplied the systen at sone future 

GELe e. approxinate load centers and tentative points; of delivery 

sor public power should be indicated, The wholesale rate which 

will’ be nade. available by the Poe power agency should also be 
; ‘nentionod. 


Other Utilities | is ne , 


' 


“ai électric utilitics abe power companies nieratiis in ihe, area 
| of the REA borrower should’ be included in this section of the load 
ty et, Study report, togethor with, an. enunieration of the: towns served and 


HEA 


Sas 


generation and hee snissio . 
included. Sinilar infornation should pe shown f 
any public power agency that nay operate in 1e a 
systens and their scope of service should be nentior 1d 
systens of other REA, borrowers operating Bale to the system 
under study. ‘ 


Rates 


ele Bey BS 


oe The published retail shee gohedtles covering . rey EAL aareReaee 
ia peer small commercial service should be included for each utility, 
BP power com conpany or municipality operating in the area served by the 
“systen under study. Sinilar retail rate schedules, of the borrower | 
should be shown for comparison and to illustrate competitive retail 
rates in effect throughout the arcae Retail ratos of. Re Se 
operating in adjacent areas need not be shown unless ‘difference | 
'. in rates has created a competitive situation ‘between borrowers. 


He Types of Loads _to be Served " 


ra | i 


win thie section the va arious classes of consumers to pe.served by 
the syston should be enunerated separately as illustrated in the 
foregoing outline of "Table of Contents". Tho method and procedur 
followed in deternining KWH consumption and KW demands of each 
r-¢" class of consuner, or individual consuiers, should be clearly 
' °~ ghown. Past operating data on KWH consumption nay be cited or 
tabulated for various classes of consuners now served by the systen 
_in order to serve as the basis for certain estinated future loads. — 
‘The fieldman should attempt to. develop estimates of consumption — 
and denands . in this section. following the weUeEne yd Behe te out~ Sc! 
lined in Soction III of this nanual. Bima 


oe 


: I. Estinates of Loads 


«ote ; 


This section. of the report should deal with the nethod. oe tia 
oe _ ting loads, division of territory with. respect to power delivery ee 
‘points, and the association of specific "Lables of Load Estinates" 
with ‘specific delivery points. The nethod of applying diversity és 
factors to loads shown in the. Tablos should be explained in order _ 
that the estinates of KW derand in the. Tables may be. clearly under= 
_ stood. (For cxample, © 30/2F refors to an estinated connected load 
of 30 kilowatts of an individual consumer and an. overall diversity 
factor of) es which represents the doenand factor of the. individual — 
load, plus Aaeonests between loads of the sane type. and overall» 
Eee between loads of different types when connected Oe chee 
systen). 


i a E \, itis pe 


Following this scction of the report. should cone-the Tables: 6c. 
~ Load Estinates’ ~ Table I, Jie thle OuCe Ts Table of Load Estinates 
eos be nade for each dolivory Poa proposed for the systone 


ayy the conbinod cnergy roquirononts of the systen at all aolivery 
pointse 


ae eat RATE wets on Liha pes oe ial oo 
we Bie ies yess Bey * Been ak age aN ange aa mt Ns ' e \ Wins 
estinate of the ultinat syst n dnvostnent to serve aa ail con is " 


_suners tabulated in the ‘load estinatcs should be prepared Dy soe" ae | 

fiold representatives To illustrate the nothod of arriving ct . 
such an estinate, the following excerpt is quoted fron a ‘previous 

load. study report on an. Idaho , cooperatives: : 


arrivo as a fair basis upon. which a . long range rate structure nay 
i: ‘be considered, it is necessary to arrive at an approxination of the Reel a) 
ultinate“ investnent in distribution lines. which the cooperative must nae 
make, -. yi 


oe Pauses 


: f #oeipl gs (1 iP ea SaL 
“Wrawing’ to. 1 shows the + present saree plus all sore cneanle extensions A oulen 
_ that nay, ‘be nade within Ks next decade. “A reasonable estinate of total sae 
_ niles of linc may be arrived at on a donsity basis to which should be haar 
added the- ‘independent mileage which will be necessary to serve isolated % 
_ Ethase. power loads, such as sawiills, mines, etc., and irrigation ‘DUEps a “ihe 


“MPaples Tana II reflect that a total of 1,175 farn, 90 nomfarn, 900. ; 

- seasonal and 110 small commercial consumers will be served by the coovera- 
tive by 1956. On the basis of an ultimate consumer density of 2 per mile : 
for farm and small commercial consumers, and 7 per mile for seasonal and 
“nomfarn consuners, the following tabulation reflecting total ultimate . 
miles: of line is mades a pit nee ie LN) aa en ae 
; 


: O43 “ables jee 


~ 


ot 


Farns and Connercial consumers 1285 
Cae beh cent 2 

Seasonal and nonfarm consumers 990 
7 

Isolated sawnills, nines, etc(dwg.#l) = 12 niles’ 


“142 niles 


| 


if 


Irrigation pumps(av. .3 niles each) 30 niles 


Total 827 niles 
Miscellaneous (approxinately 3%) 23 niles 
Grand Total eh Ban . .' 850 niles 39 anae 


"A large percentage of this niloage will” ie corprised of S—phase Line i 
ak order to furnish adequate service to large conswiers and to assure aie 
_ proper voltage regulation and balance of load on the system. Map nile— pre 
ages, reflected on Drawing Noe 1, were scaled and the following estimates >< 
Pot S=phese, coo and caret reese, ginee were nades . 


 Estinated 3- - phase Tine = 125 noe i Sais: 

i ‘Estinated V = phase “rine. . er GO niles ae 

; Estinated 1- phase line Se MANA as Toe ac b i 
+, + Estimated serviced °° es, pag Cue | 
TCL as Gh EN A Oana (Cee . 

: i iy 


Acquisitions (Worley and Harrison) - 
Office furniture and fixtures are 
Transportation. equipnent i acer 
Office building Tee Oey 
Laboratory equipment | hia poate 
Cormmunication equipment ig - 
Miscellancous oer. and equipnent ~ sgt 
Total “4 i yah $: 
amor Gecenesad) 
“Organization expense ~ 2398 @ $5 Bee habe al, 
Miscellaneous construction expense - 2% ope ae 19,000. 
Engineering & Supervision = 5% = _ 48,000 — 
Legal expense — approxinately 1% ~ 9,500 
Taxes during construction = approxe 2% - 19,000 ° 
Total ~ General Overhead _ § 107,500 
Sub-Total $ 1,051,000 — 
Contingencies (approximately 5%) ~’ nee eae 53,000 — 
Grand Total Investment _ ala SR OE BS LOM OOO ae 


in order to arrive aa an average: ost or 
and prewar lovels: ; ic 


5 ite, i ‘ as * 7 
3 is + a hae, 


3-phase line 125 niles © $1400 


V—phase line ~~ 60 niles @ $1100 soi 
l~phase line 600 niles @$ 900 . = | 
Services — ‘are ihe 60 Fe, PU acetate 


Total Distribution Lincs 


Meters, ote., 2398 © $15 Ss 2 


A copy: of tho completed unelectrified farn survey 7 aris enpuhas 
accompany the system load study report when -the report is forwarded 
by the ficld representative to headquarterse These mans should 
show all infornation provided for in the procedures outlined in 
- Appondix. Ke Proposed lines of thé systen need not be shown on hee 


_ pnelectrificd farm survey MapSe 


The ficld ropresontative should nake sure that all existing largo 
powor loads in excess of 10 EVA are shown on the naps; also a 
power loads should be shown and identificd if their location is. te ane 
reasonably certain. Any variation of factors related only to part=— . 
icular areas of the systen should also ‘be delineated on the unelec= 
trificd farm survey naps. Such | variations nay include areas which 
nay be expected to achicve a considera ably beck or lower KWH felic 


~ 40 4% 


Tn addi ton to the above infornetion, arondead, Adavoey arcas hy 
sey ee points for wholesale power should be designated on the © 
Mapse In cases where System Engincering Studics have been nade or 
are in progress, the borrowcr's enginccr can be of great ee 
_ to the field represontative in determining proposed delivery arcas_ 
and delivery points for wholesale power, The project cngincer nay ea 
often furnish naps and other data which will be useful to the ficld~ — 
nan neleing the survoy.s | 


‘ 


“APPENDIX A 


= el 


(Inventory of ‘Unclectrified Farns) — 


re y ue 


Bee saber cores Veal 


iz 


Ha 
Walt eens nA A a a M; HY aa je H 
_OF UNELECTRIFIED FARMS — 


Procedure — 


The purpose of the inventory. is to locate every rural residence, 
commercial or industrial establishment without central station 
electric service as of the date of the survey. The availability 
of service is not a factor to be considered. All unserved homes 
and establishmonts are to be spottcd on maps regardless of their 
proximity to existing distribution lincs--of all private utilitics, 
public utilitics and REA systoms. 


4 Ly ees 
aes 


The inventory must be conducted on an "optimum boundary" basis. Pai 7 
Since most map# are set up by countics, it may-bo neccssary for } 
_@ borrower to survoy all or parts of scvcrel countics in ordcr I 

to cover all of the arca includcd in its proposod or cstablishod Ae: 

boundaries, | =, a NA i Ora te A tits 


No cffort should be mado to draw proposed electric lines on tho i 
inventory mapse Only lincs aqtudlly constructcd should be shown. Sih 


This inventory can be conductad by local REA systomss Tost ff. 
countics survoyed by personnel of borrowers show an anproxinatc 
cost of 15¢ per mile of road survoycd and mapped » 


Procedurc = Sclection of Basco Maps 


I, Solect the. typo. of. county map to. be uscd for the inventory art, 


? 


throughout’ the project areca.  -- 


A. Maps obtainod from Stato Highway Commissions or Stato. 
Planning Boards will gonorally suffico. | ee 


B. Advise project officials tho sourco ‘of availablo maps 
_ and cost of cach. Rocommond purchase of at lcast 3 copics 
of cach county map in tho prosent and proposed service 
be With reforence to theso suggestions, outlino tho procodurd 
to bo used by borrowers in conducting inventory and provido 
each supcorintcndent or manager. with a: tomplcto sot of im ° 
structions, Survoy procedure; suggestod bolow should be’ me) 
used. . i eee Voc ete \sohhae 7 na eet 
III, Propare a list of countics or parts of counties to be ine 
itl! Pee CheOrbodapy CEGn aratore hy kre etre a 
A. Whore two or more borrowers have lincs in the samo at Ro aa 
county, cach should survey that-part of the county 2 a 
within the optimum arca of tho respective borrower's © a 
system, 


Rl al 


ASS a) Be 


Each REA eg is Ooo e Eset to. pay tho cost of | tl © inventory 


in thoso countics included in the PEO JECE, arca 


A. This cost is to be paid out of gonoral tintas, which can’ 
. reimbursed when said costs are later included in. act 
allotnont crcteS of yee applications. — 


ee): Procedtire _ Suferintonisnte” or Monagers. a ee 


Bt I.  Sclection of survoy workers. 


Be . J Rei Immediately. aftcr recoiving maps project superintendont Ores 
Bi ase ' Manager shall make a sclection from. tho systom personnel to 


conduct the Surveys The scloction may. be made on the 
‘followings 


’ o : 1 
t i 


1. Superintendent or Manager Li°he has. tino for nae 
additional. work. . . 


SC tel Waeeaame im cebrtetaveqee Spocialist, 


5 3. Right-of-way cascncent solicitor. . ee eatodee 9 


4. Board of Directors, 


5" Lincnan, : 


a II. Base Hap shall be checked for accuracy. . In shel, countics this 
Bs check can bo nade with the help of tho County Agont and the AAA 
BS i Commit tec nen, and use of acrial photo NAS « 


A. Most dasc highway Maps ‘show the THeaten of rural hones and 

Ucn SeOUNOe sree: establishments, The. map legend is sufficiently 
ee Ue complete so that the typo of establishment, i.0., hone, 
meres: had church, school, (tes, can be idcentificds 


Ili, After tho Map is corrected, all energizcd. distribution linos and 


transmission lincs, should bo drawn. on the nape: These, linos shou 
ep casily identifica Dy. corrosponding ‘legend. tes 


ky, Ve tehaengien, now available fo 


fhe 


' Incathine® The ayy power 
lines on the map in tho cooperative officc, utility officos 
or from Public Utility Commissions, should not be wholly © 
; relicd upon duc to considerable rorouting of (Lines, ‘oe 
—-- adequate records, ote. Whore there is any. doubt whatsocVatig. 


a field check should Bo n ade to confirn acta al locet lon-of 
these lines. 


bie x 


er. 


IV, . With dase naps corroctéa, petal fio1a ie Gan be held to a 


‘Mininun, .- 


mh 


~ 44 one 


a 


See ge than 10 OTA 3 Anteliod. transforior. bshsity, waothde such 
; _ loads aro presently -unsorved. Ox Row boing served by the ad 
should be shown on the nape Ro "| o 


? 


Wheaties 


oS Neer rural cstablishncents not one an nee ‘adstribution 
yon LON ae cline can-bo assuncd ag po. ranean and should, be so shown on 
Ae we pies ee ee ‘ ; i 


Phe Sra bee De erat locating peeves rural. establishnents, it ie often possi 
ve ‘to find residents. of long standing in a given community — 
who can spot all unserved residences of a given Township on 

boty a ap without . the necessity of driving all roads in the ‘ 

a Bote o- oumships: ’ Survey workers should be eee to take advantage 

Pee) 853 ofyald such opportunities. ee era es 


i ve Ae M Laine ag 


Pewee z. cues habe should Alen be urged to bale full ndve antage 
ts.4 >. o£ aerial’ ‘photo naps-and other assistance that can be render~_ 
ed by County Agents and AAA offices a, 3; locating unserved 
ae Sues « 


Fie an C a he ve) RAN cari ACA aS 
TAPP tle, Ns 3 


Ve: ‘Pre aration of: Mex 8 a eee eae gaa Pe 


reer ane oat pase naps nt uniforn scale ond. legend nee be used for all 
cy ity ee as oa ; Uy uape A Nt fe 


4 


g toys “ A 
alee . ees ~ - vas He Sait} 
aa 


tly ae BN In feats to- the nap. ae pon Concer ches ecuikin fron oes 
inventory, a legend that, is. uniform must, be used. 


1. If the naps are to be duplicatedby nechanical methods, Bes : 
an, all black legend must be used. her 


2. Complete legend nust be indicated clearly in the lower 
=) eOrner. Of eoch nap. 


8. <A borrower who has invested in a complete Inventory of 
Unelectrified Farns should not stop there, but make 
necessary arrangnents for complete system napping in 
accordance with REA Standards for REA Mopping, Forn 

fl Adm=49 and Engineering Menorandum 154, dated June 20, Ds ieee 


C. The attached sample nap and "Legend" illustrate the manner 
in which Highway Planning Survey Maps may be adopted to use 
in unelectrified farn surveys, 


D. Disposition of Maps a 


1. The completed base maps of the survey should be kept in _ 
the borrower's files, 


AB 


VI. 


Fucune pres allot 

applications for loans wi 

Of. drawing the proposed lines o 
‘required number of prints, — 


Genoral 
Pasrereene yo 


wOLtaco. 


~ 


Inventory to. He eonatiebe: atest eapentes ‘lines Geen 
preallotment survey, already surveyed, allotted, or under 
construction contracte This is an inventory of all rural 


hones and establishnents not Shea central . station a 
vice on the day” of the inventorye ~~ 


“ “4 o 


2 


The inforna ey nates ahs in the: Legend. on the Abthotete 
Satiple nap is all that is necessary for unelectrificd ; 
farn survey maps. -Any additional information the manager 
or superintendent may desire to include for his own pure 


pose, such.as nancs of unserved individuals, etGe, may be 


shown on the nap that is to be Ror enees in the project 


ale 1 


: 


This re tees of Unelectrifioa ace is not to be con a! 
strued as "area-coverage sign-up" survey. No membership 
fees or easements are solicited by the survey workers 

However, if an area covernge Sign-up survey is con hs 
templated in the near future, the borrower may decide to 
proceed with the Area Coverage Sign-up Survey in which 


_ case there would be no need for undertaking - an unelectrie 
‘fied farn survey. . 


LEGEND 
Existing Cooperative Line ------------------------- 
; Existing Private Utility Distribution Line St - ED Gem | mE 
Existing Private Utility Transmission Line--------- —— Gm GemegGenggee 
Prospective Consumer----------------- teeter © 


(For unelectrified farm field surveys, the 
above Legend may be superimposed on 
Highway Planning Survey Maps as shown 
on Sample Map) 


Representative Symbols Used On 
Highway Planning Survey Maps 


In Use Vacant 


be | Farm Unit------------- SB ---- 0 Triangulation Station-----~- Ls 
ae Ba Dwelling (other than farm)a ---- a County Seat ---------<--.- = 


-@ 
Row of Dwellings ------- am: =o = caer state:Canito) 1.26 2 eno ® 
Hospital---------------- qp ---- ch Road=---.eet- sae 
SHURE) See Seis ee faa @ ----.4 Railroad ---.--4-. 
Church-----------.--.--@ ---- 4 Highway Bridge--- 
(fede) Pee a AP eee One W---- 54  Overpass--------- ens oe 3 
Summer Dwelling - ee |, ae Underpass-------.- +—+|| [b—— 


Store or small business State Line - ES Altec AE 


establishment--- a Pa. <, County Line. 4402 oA aa 
me Cemetery -------------. Township Line----- — —— —__— 
section Line----- me 


Power Plant -------- eae 


re eens 
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| (Basic Concepts of 


‘ Aa 


en | 


Bees of apparatus used ae the grouping of such. Re ee eae to form the load 
of an individual consumer, but. also the. grouping of such loads into still 
larger diversified groups. For example, the electric range should be studied 


as an individual load should be understood. Further, its effect on the total 
load of a consumer using it as a part of his electrical equipment must be An 
considered, Then, farm load as a class. must be studied, that is, the load.. 
imposed on a system by an areca distinctly rural in choraeter and including. 
consumors using electric ranges, refrigerators, etc. Finally, attention | 
‘must be given to composite loads drawn by.larger areas, consisting of certain 
‘proportions of” industrial power load, irrigation load, non-farm, and recrea- 
tional load as well as farm load, and perhaps of other characteristically 
‘differcnt’ typos. Such a load Sada: be represented by the total load ona Ges 
“substation carrying both farm and power loads, pea commercial, igre 


Before proceeding with the study of particular types of pads it is-essen- 
tial that an understanding be had of what are the imortant characteristics 
of a load and how, in gonoral, they affect the design of the system. A few 
_ simple definitions are in order at this poets 


Demand: The size of any eda Ori ea dens ‘nd, is the maximum load, expressed | 
in kilowatts (KW) at a certain power factor, or in kilovolt-amperes (KVA), 
which is drawn from the source of supply. at the receiving or delivery point. 
‘The detérmination of the demand of any. load or group of loads is of the high~ 
est importance since it is. the demand eee. governs the size of conductors, 
ransforners, etc. — 


4 


ath 
t 


A . : A 


end Factor: The distinction between demand and connect®d' load on any 
service should be noted. Connected load is the total of the rated capacities 
yf all electric appliances, lamps, motors, etc., which are connected to the 
wiring of that. “service. The actual demand in nearly all cases is considerably 
ss than the connected load due to the fact that. different pieces of appara~ 
S are used at. different times. The ratio of maximum power demand to, the 
otal connected load is called the demand factor. For example, ten 5-hp. 
on one service may have an actual denand of only 25 hp. instead of 

In this case,. the denand factor equals 25/50. or 50 percents . Demand. 
Ls visually applicd to the demand of an individual consuner -and should 

confused with divorsity factor. 


Diversity Factor: The diversity factor is the ratio of the sun of maxifun ~ 
power demands of tho component parts of any load to the maximum demand of the 
load as a whole measurod at the point of supply. For example, a transformer 
ey serve five consumers, cach with a maxinum demand of 4 KVA. Due to the — 


5) SOO oh 


as a piece of apparatus which is quite commonly used. Its characteristics 


7: > ois ai 


Ooiveraity Factor (coneamien), iy 
fact that the maximum demands of all five di t come at the same t: 
actual demand on the transformer may be only 10 KVA nstead of 20 KVA 
this case the diversity factor equals 20/10, or 2, (It should be note 
demand factor is defined in such a way that it is always less. than a 
diversity factor in such a way that it is always Sheree rs than: i, a a 


the form of one is the reciprocal of the other). 


i 


Such diversity is found between consuners, between Eline deride botweonh 
feeders, between substations, etc. -It can be used to marked advantage inh, 
reducing the required capacity of such parts of the system from that which 
would be necessary if design were based on pees: toad: or on a sum of 
component demands only. . 


Load Factor: Load factor is the ratio:of the average powor for a vearbeiany ai 
stinulated period of time, such as a day, a month, or a yoar, to the maximun i 
power or demand for a short interval of time (say 15-minute integrated — Ce 
demand) during the same period. In referring to the load: factor in any = 
particular casc, both the interval of time for the maximum demand and also a 
the period of tine for which the average pover is taken should be spocificd. 
Load factor is an index of the efficiency with which the system under con ~ 
sideration is utilized, 100 percent load factor or Pete per day operation 
at peak load being the maxinun Se isk 


~=&B, -APPLICATION OF LOAD CHARACTERISTICS TO FARM USAGE 


Farm Lightings Lamps forn a part of nearly all consunors! loads since 
artificial illumination, for a part of the day at least, is neccssarye 
Lary load of itsclf shows no diversity between dnadyd aed units (lamps) 
when in operation since the load of cach lanp is essentially constant nites 
it is in use. There is considerable diversity in use, however, especially 
in residence lighting where only a comparatively small proportion of the 
total number of lamps epnnecsed is: ee used at any one tines. 


‘The load £ factor of lenp load nay be alnost any anount fron. 3 vory. small ; 
value for lamps which are used occasionally up to 100 ‘percent where they are: 
teed continuously. For the ordinary residence, the lamp load factor is 
rather low (probe ‘bly not over 10 to 15 percent on a yearly basis) since. LL 
nation is required for only a comparatively small portion of the day. In 
stores and offices it will run somewhat higher as a rule duc to the grea akon 
daytine usee Strect lighting larp load has usue ly a a fairly ane eee factor 


Figure. 1 on the following page shows a esis arhiencmaesieres oad | curve 
n fOr vee »000 Cone aarss 
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‘Figure 1. Typical doily 4 load -~ 1 alae Consuncrs, Lighting, 


ve re YB: Tio. 12. 
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b is noted fron. Figure. 1 that the. maxinuny tenn Deraten by dentine and minded 
t ‘uses for. 1000 residential consumers is. approxinately-165 KiW.: Since the 
in Figure. 1 takes into considoration the. divorsity between consuners, © ee 
erage. denand. contributed. OY, BeCR: Se anata to: the aauie ee eye 

is Ea he ae 4 a Pte yce 


hat wae residential eee denands as well as the Aaa FaevAs of this ae 
oad nay. slightly..exceed the above .figures. on the: average farm. )Forsthis 2) 9 

AS ONy » the : average . denand ‘per. consuner at peak load for farn- residence Li oh tees ig 
1AS - been,.estinated at 0.2 KW, or 200 KW, per.1000-farn: conswicrse Apply ae ; 
percent ‘lighting load Panton (onnual) to this ‘donand, we havo: (ly Poesia 
8760. Grours in FT year), x 200 x 174 = =. 297, 840 KWH Or an Fee a 
average consumption of approxinatcly 297 KWH. per. farn: Cons. Vo 
suner per year for lighting and ninmor other uses. $1 


e: ae gorators} Rofrigeration Scene is usually overated automatically 
(thernosta tically) end is as likely to be operated at the tine of peak load 
a at any other tine, thus adding directly to the peak. ‘Since they ‘aro ‘operated 
internittently on a fairly constant nechanical load, their. load fector ise Sa 
mparatively high. and the.diversity conparatively low...° ee MMR Yas Tas! hh ih) 0" 
Bet load curves gihdiar to Figure 1, it has been ye that 1000 rofrigore- 
rs. operating , on, a systen nay. contribute. ‘approxinatcly 68 Ki toward the. =< 
At. systen peak even though the connected -load;;of’.1000 refrigerators ‘would 
tach. ereaters, . On tho basis of. a 70 percent rofrigeration Load’ factor - ot 
wal) as Pepa to the pears donand of 68 Ely the ena iva sonsunption * aay Ni, 


. Lf > 
ee Alege dig ie Grae Sei & 
finely , : : 
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ee. 1000 refrigerators would, apo a sr 


8760 X 68 X 70, or 416, 976 ae ey we 


This is an avera VEE of al? TO per year por reftizcrater: or 35 aie: pee 
per refrigerator. Sinilarly, it is seen that each refrigerator contribu 
an average eee of one cinately 0.07 KW to the overall peak denand of th Pie 
systems | : . | Hg Sit Sti ee 
Electric eee The connected load of ranges varies with the number of 
heating elenents contained and usually ranges fron about 4 KW for snaller _ 
ones to 7 or 8 KW for larger ones, The average is probably between 6 and — 
7 KW. Since the range is nade up of several snaller units or: -elenents, tae 
usually ranging fron 500 watts to 2000 watts in size, it is rather rare tat 
the whole connected load is on at one tine, especially for any appreciable 
length of tinc. The actual peak denand for the range will equal its total 
rating or connected load but this nay be experienced only occasionally, the 
ordinary daily demand being perhaps only 1/2 to 2/3 as great and even that 
for short periods only, The diversity between several ranges in a group, 
under ordinary conditions of household use is therefore high, Tests nade 
in various localities have indicated that the diversity factor (based on 
actual peak load, i.e., rating of range ) between three ranges is about 3, 
and increases to 5 to 7 for a larger group --: that is, 20 ranges or more. 
The average demand of a large group of: ranges, 200 to 1000 of various sizes 
has been given as 728 watts. It is safe to say that the average for even 
“much smaller groups (over 20 ranges) will not be more than 1 KW each.’ The 
range peak for a few ranges may be less than the lighting peak and hence’ 
will add only a comparatively much smaller amount to that peak. — Where the 
percent saturation of ranges is large in comparison to the number of light- 
ing consumers served, the range load may well predominate, since few groups 
of farm consumers have an average rye hera cna of any thing like i eee 
‘farm. a 


‘Load fattor for a single range is very pe Wut for a group ‘of ranges sis” 
~much . better, being somewhat. ‘of the same order as load factor for lighting — 
load. An annual load factor of 4 percent for a single range based'on its_ 

peak demand and 23.2 percent for a large group (200 or over) based dn the — 

group demand has beon found by test. Applying a load factor of 23.2 per— 
cent to the peak demand of 670 KW (demand of 1000 ranges as found from tests 
we can calculate the KWH vende by 1000 . EEGs over: the period of - one ead: as 
follows: 


$8760 x 670 x 234 3022 = 1,361, 654 KWH 


“From this: it is. seen thae the average wore umseton per year per range would, 
be 1362 KWH or 113 KWH per month per range. These calculations ‘compare ~~ 
favorably with accepted estimates of 100-120 KWH per month per range, or 
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oe eres: REA pee jens wieré the spendbnit matreatae ree ranges sondeopaee 
‘be large compared ‘to total number | of consuricrs, the average demand per ra 
contributing to the overall péak demand of the system may be taken as app! 
mately 0,.'75° EW ss -on- smaller projects where the éstimated number of ranges | 
connected will be less than 200, it may be well to use an estimated avera 


demand per range of 1.0 KW as ident ates to the overall peak ee dam 
- 53 = 


ro: 


ET ene Degen eae eG YT 


on area 26-2 dated t dosteuben, 30, 1945, ‘makes the folloving 
ymment on electric water heating with ‘respect to REA systoms: | 


my cercful ‘consideration of this problem convinces | us that at present 
it will not de necessary to require the installation of ‘time switches 
to control these heaters on an off-peak basis. However, as peak-load — 
conditions develop on the individual systems, this will become a 

. Matter of concern, and at that ‘time it will become machoeery. to install, 
tine switchose 


¥ 


ae 


Water heaters “for use in controlled toff-poakt service shall ve of the 
_ double clement type, 230-240 volt. Neither the upper nor lower ‘element Bh) 
_ shall exceed 2500-watt capacity. The upper clomont shall be ‘located es 
_ near the top of the tank so that it will heat the top fourth of the = 
water and so connected that it can operate at any time except when tho mS" 
is. Lower. Glonent is in operation. This is accomplishad by using a thrce=_ heal 
point thernostat to control’ the upper elenent and by not opening ‘this 
circuit with the tinc switch, Lower clement shall be equipped with a 
. standard thernostat, shall operate’ only during !off=peak! periods and ict 
pi, can bo controlled by a ‘tine ‘switche | Tine switches to control the lower © ihe 
elonent shall be operated by’a 230=240 volt synchronous motor with an 
auxiliary: electrically wound clock nechanisn to yearn a fiftcen-hour 
_ carryover AREAS in case of Reavers tavennuat one 


itis) 
‘ é 


PEE Ate sited with’ that aired of the load that will poner one to. ‘ 
the overall ‘system ‘peak, we may automatically eliminate the 50 percent of ‘the | 

y nected load which will be controlled "by time switches. The actual peak — 
demand of a single water heator will therefore equal py its total rating or 
nected. load. ‘The diversity between several water heaters in a group under if 
dinary conditions Pan) household and farm use would be comparatively low. rN 
It is assumed that since the uncontrolled element of a water heater would be . 
utomati cally (thermostatically) operated. during the system peak, the diver— 
ity factor’ for) a. large group of water heaters - that is, 20 or more = would. 
e comparable to that of a similar number of refrigerators, or something Like” 
3.4 to 4. The average demand of a large group of water heaters, 200 to 1000 
f the type recommended for consumers on REA systems, would be approx inp tely, 
35 watts ‘per water. heater using , the assuned diversity’ factor: “of. os Be ane 


Be “cnoula be emphasized thet the ‘above discussion of average demand. ag 
plied to a’ group of water heaters refers to that portion of the water 
its load which nay pepo oe contribute to the. peal denand of the 


Smell Heating Appliances: Snall 


Pe MON oe he ae 
.” oO srs 


ng appliances are a large contri 


buting factor to the comfort of the modern 5 3 Oe 
nearly all farm and residence loads. They include flat irons, ters, 
percolators, heating pads, waffle irons, heaters, curling irons, and an — 
infinite number of other similar devices. As a rule, they are probably © 
more effective in increasing the consumption of current, that is, improv— ~ 

ing the load factor, than in adding to the load demand except in the case 
of the larger. ynits, Most of then are used more or less intermittently — 
and at tines of the day other than when the lighting peak is on, hence 
their load factor (of each unit “individually) is usually extremely low and 
the diversity between various units very highe On any one service, the _ 
actual peak demand may be duc to one or nore of such appliances — a toaster 
or flatiron drawing 750 watts, if added to a certain anount of bignting,: <5 
hay well exceed the peak due to lighting along, The high diversity and Bey: 
tine of use, howéver, will cause the effect on the total demand of a group | 
of such loads to be comparatively small, . . . : aa 


Snall Motors; Fractional horsepower notors are the notive power for vacuun — fe 
cleaners, washing nachines, ventilating fans, electric rofrigerators, ae 
electrically-operated oil burners (furnaces), and sinilar equipment. 


A very high diversity factor and low-load factor is obtained with such 
appliances as vacuum cleaners, washing machines, ctc., whose use is only 
occasional and for comparatively short periods. Rarely do they add any ; 
appreciable anount to the peak load, their effect being chicfly an increase © 
in consumption and hence in load factor. With refrigerators and oil = 
burners, however, the case is somewhat different as was secn in the 
previous discussion on refrigerators. Oil burners compare favorably with © a4 
refrigcrators, except for their scasonal usc, and will not be discussed hero, 


“ia 


Commercial Load (Stores, Snall Manufacturing Shogs, Theaters, Markets, Etc.): _ 
Commercial load is charactcristically a conbined light and power load with 
the lighting usually predoninating but not always. The proportion in which ae 
they combine depends entirely on conditions ~.for example, the ordinary 
snail store will have a fow motors such as coffee or heat grinders, ventila- 
ting fans, refrigerating nachines, ectc,, but these run intermittently and nay © 
take a very small load.compared with the lighting which nay include a fairly 
large denend for window lighting, electric signs, display lighting, ctc. 
The diversity between individual donands for powcr load only is likely to bo 


uf 


high since the power load is usually diversified as to uso. For the lighting 
load, however, a low diversity will usually oxist since with such lighting, 
nearly all the connected load is likely to be uscd at the same tine. Theré<) 
is not likely to be nuch diversity between power and lighting peak for such 
loads. A Sepia Wha nts A ogo, oe ee ee 
Power Load (Rural Industries): There is no definite dividing line between ° 
what nay be called power loads and the commercial loads discussed above, 

Power loads are usvally thought of as, being predominately power with only a 


comparatively snall anount of lighting. 
Power loads are governed by differences. in type of nanifacture, nothod of | _ 
operation, plant design, efficicncy of management, and nuncrous other factors 
So that there is quite a wide variation in such elenents as power factor, loa 
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Meese a 


Cement. ramaahect ca’ arodiats: 


Chemical 


Cleaners and dyers 


Clothing 
Creamery” 
Excelsior 
Grain elevator 
Ice “ 


Knitting mills— 


Laundry 
Lime products 


. ~». Lumber 


Meat packing 


_ Paper 

Paper products 
~ Pottery 
Tobacco 
Nes teeta 


M “Total connected eed: - as the estat comnected. load increased tho 
demand ‘factor decreases ys . ila 
Size of’ individual motors -. the eee the motors ‘compared with: 


> total-load, the higher. 


Grouping of. motors, 
small motors,.or a number of. ¢ach. 
ate oF size oe begs motors to epeet motors. 


tensive. 
d New Mexico, 


Demand Factor: ” 


Ogee al 
ESOt oes dae 


‘0,60 


0.55 


‘the demand factor, - 
i.€,, whether consumer thas “ol large or an 


YS Veeae may ety Pcdaateae over ie pie 
Soeadi ta ipads of: a system in areas. where the practice of irrigation is 
Examples of such cases may he found in arid areas of Colorado 

_ Though. seasonal mee character ranging from 4 to 8 months or aie 

re, depending on the 2rowing season, ‘the - irrigation pump load is as likely. nv, 
_ to occur at the time of peak load as at any other time, thus adding directly = 

to the peak. es 
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0.82 
0,65 
0,64 
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0.47 a nee ON 
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following must be con- 


: Pre, 


Since the pumps are operated seasonally, and even thon intermit- 


ntly 80. a great extent, their annual load fadtor- is usually. comparatively — | he 


1S sump’ : 
bai: the hae the following { info: 
, _ area, under ehoay 


ts Ae erown: eee ree ee ee 

' (2) Acreage devoted to each crop arereeens PL a aa oe. 
(3) Feet of water applied to each crop per seasons | Ais. 

(f) Total pumping head in feet. If pumping against. a prossure, such as 

distributing water through a sprinkling system, the pounds per squart 
inch (pressure) should be multiplied by 2.31 to obtain feot of head 

and this result added to the lift in fect to obtain the total head 

nig ata @e1o4 ras ; 

(5) Capacity of pump or well in gallons per minute. 


7 4 « 


Examples ¥he above information is obtained and water requirements det ermined 
in the following manner for an average farm: ¢ aoe 


Water Applied Acre Feet 


Crops Grown . : Acres Per Season (Feet) _ Applied 


Alfalfa Dh, BS, x 3 er 

Sugar ‘Bects' <7 725: ~. K 1-1/2 = 22-1/2 
Corn : 10 Xx 1-1/2 = nS 

Barley — . 5 x 1-1/2 Me ec W ge! 

Potatoes | ae cSt x 1-1/2 eh Soul plate | 2 
| 3 _ Total acre~feet of water applied 61/2 


The irrigator (or Goi trod agent) states that a well, or-wells in the general 
area, will produce about 950 gallons per ninute vith, a 55-foot lift. On 
looking at the chart, we find that the chart is not made up for 55 foct; 
however y. if the output of a pump is increased, the depth to water will usua 
increase, and when the capacity is decreased the lift will be less. Fron th 
chart we find that at a60-foothond 910. gallons per minute can be punped with 
a15 hep. motor with a 13,2 KW donand, ‘and at 60-foot hoad.1010. gallons per 
minute can be punped with a 20 hee Hokeds creating a 17.6 Kit demand. The 
snaller notor will create less KW ‘denand on REA lines and by. pumping’ longer 
hours the sane quantity of wator nay bé punped as-with the larger motore 
_Therofore, we will select the 15 hepe installation which uses 13.2 KWH per 
hour of operation. Fron this wo can ‘calculate the KWH consumption required t 
punp the 67-1/2 acre~fect of water desired for irrigation as BEN ” 


SE P| TURN, A aS __ $25,850 Gal. por acre foot = “5450 
Hours roquired to pump 1 acre-foot: Gal. per nin. X 60 nin, -- CoP» CP Me 
Since’ tho installation chosen will pump 910 gallons por ninute, 


BAO. Be 97 
Hours required to pump ne acre-foot: I LOan 4 


ine required to pump 67-1/2 acre-foct: 67.5 x 5.97 = 403 hours. 


Blectrigal obscured fron chart was 13.2 KWH per hour of operation. There- 
BroeGs KWH required to pump 67-1/2 acre-fect; 403 x 13.2 = 5319, 
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The chart may be equally useful in calculating KWH consumption where w 
is pumped from rivers and streams into gravity ditches, or into sprinkler — 
systems. jee : | , Sie 


farm Equipment: In addition to the typical home equipment items and appli- 
ances, some of which have already been discussed, the modern farm will be). ) 
equipped with various items of farm equipment, including brooders, cream 
Sepérators, dairy water heaters, milk coolers, ensilage cutters, milking , 
machines, tool grinders, water pumps, and cut-off saws (wood fuel): to mention ~ 
afow. A great deal of this equipment will be operated during daylight hours 
or at tines other than that at which tho systom peak occurs, Rarely will ae 
they add any appreciable amount to the peak load of a consumer or systen, — 
their effect being chicfly an increase in consumption and hence in load ~ ay 
factor. A very high diversity factor and low load factor (individual units) — 
is obtained with such equipment. vig aie 


Adnittedly, such itens of equipment as barn ventilators, chick and pig ~ 
brooders, dairy water heaters, milk coolers, poultry house lighting, barn 
ay lighting, and water pumps would create sone denand responsibility on a syste 
- -—-«It would not seem desirable nor practical to treat cach of the above itens | 
a. _ seperately and attompt to determine the denand responsibility of cach appli- 
ance, Rather, it is felt that such itcns may be troated as a group and an 
estimate made of the demand responsibility for this type of load based upon — 
ay... the conditions found in the field, For instance, on projects where the . 
Was estinates of present saturation in the use of farn equipnent are found to be | 
substantial (50% or more) the ficld nan nay elect to include in his estinates 


¥ 


By of average demand per farn consumer an arbitrary figure of Oe2 KW per consurie 
pees to cover the denand responsibility attributed to the use of farn equipnent 


ee generally; on other projects with lower estinates of percent saturation and 
ae where less favorable conditions are found, he may elect a smaller figure of © 
say 0.15 KW per farm consuner. 
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APPENDIX D 


_ (KWH Consumption Hstinates Por Unit Appliance) 


a 
ih 


ESTIMATED AVERAGE YEARLY CONSUMPTION 
PER UNIT APPLIANCE . 
(FARM USAGE) 


Average Annual Consumption 


Appliance. (Donestic) . EWE | 
Lighting | 
(1) Northern States an Dia eure - 300 
(2) ‘Southern States a 7 RPS 240 
‘4 Clock ~~ 18 
Clothes Drier 200 
Al Dishwasher. . 30 
Fan, Ventilator 25 
Fan, Furnace 240 
Food Mixer 2D 
Freezer Cabinet (Walk-in) 1500 *: | 
Br Freezer Cabinet (Reach-in) 900. 
Heator, Space (Radiant) ih 70) 
. Hot Plate fs aes 
| Iron . 60 
. Ironing Machine ie Ne . Ca 120.. 
Oil Burner 300 
9 Percolator Geeks eh inte a 60 
4 Radio | aR, ‘100 
. Range : ie "1200 
a Refrigerator uPA 3! 
? Roaster _. 480 
3 RoorCooler eat, ~. . 800-1200 
' Sewing Machine Rea Fate cy 10 
D e Stoker, Ooal | ""* 240 
: Toaster eke 
f. Vacuun Cleaner Sra) 
: Waffle Iron HO agate 
4 Washing Machine BONE 35 
F Wator Heator | 2880 
: 
: 
eh 
i . hs 
i A 
; 
ma Mee 


f A pliance (Farn Equi nent) — is 


Lighting | 
-... (a) General Barn | 
- (b) “Poultry Laying House (100 birds) 


(c) Poultry Brooding House 
(da) Dairy Barn 
(1) North 
(2) Mid-Continental U. S.. 
(3) South ie 
Dairy Milk House 
Beef Cattle Barn 


Air Compressor 

Barn Cleaner (twice daily) 

Barn Ventilator Fan (dairy) 

Blower ~ Grain (1,500 bu.) 

Blower = Roughage 

Brooder = Pig (per litter) 

Brooder = Lanb (per 100 lanbs) 

Brooder = Chick (Hover)(3/4 kwh per chick) 

(500 chick brooder) 

Brooder = Chick (Battery 1200 chick size) 

Churn 

Cordwood Saw (for fuel wood) (15 cords) 

Corn Sheller (snall motor)(500 bu.) — 

Crean Separator (72,000 lbs. milk) 

Drill Press 

Egg Cooler (fan type) 

Electric Hotbed (Cable Type)(2sash bed) 

Ensilage Cutter (50 tons) i 

Feed Grinder 

Feed Chopper 

Fence (electric) 

Feed Mixer... 

Flour and Cereal Mill 

Fruit Cleaner 

Fruit Grader 

Garden Watering (1/4 Acre)(6" water) 

Grain Dryer (per 1000 bushels) 

Grain Elevator (per 1500 bu.) 

Hay Drier (per 50 tons) . 

Irrigation 
(1) Shallow Well (15! lift)(per 10 acre-feet) 
(2) Deep Well (75 lift)(per 10 acre-fect) 
(3) Surface Water (15! lift)(per 10 acre-feet) 

Milk Cooler (Innersion)(1 kwh per can per nonth) 

Milking Machine (15 cows)(milked 10 nonths) - 

Potato Grader (snall notor) 
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a) Ee 


ESTIMATED AVERAGE YEARLY CONSUMPTION 


PER UNIT APPLIANCE 
(FARM USAGE) 


Appliance (Farn Equipnent) 


Roughage Elevator 

Seed Cleaner 

Soil Sterilizer (for 2-sash bed) 
Stock Tank Heater 

Sugar Cane Press 

Sweet Potato Curing (Southern States) 
Tobacco Curing (Stoker) 

Tool Grinder 

Vegetable Grader 

Water Heater (Dairy) 

Water Pump (Deep well) 

Water Purip 

Welder 

Wood Saw (Bench) 


wo Be 


Estinated 
Annual KWH Consumption 


air ye 
iad) Ce 
gts Pee ah ed 


i 


APPENDIX & 


(Preparation of Allocation Packets 
oe tis ar ic hate vce wn, can 
Syston Load Studics) 


= ra 
ext Ge - 
~ i O- 
ewe 


_ Division Ohiets 


a 


Claude B, Wickerd, Administrator 


‘Worinition et a ice: load study: Oh study of a specified 
area for the purpose of arriving at- estimates of KWH con- 

_ Sumption, types of loads and their distribution in the area, 
" power requirements and. approximate oae seonters for power 

_ deliveries... ea a . 


‘ 


¥ Parpooes to. ve ne cate by a " system load study, are the following: 


iD 


To erie ths making of Epetnaevt ne and economic studies 
relating to the construction or extension of transmission 
networks. of public power agencies and generating and ~ 
transmission systems. to assure adequate low-cost whole-_ 
sale ae oP dena tas ga MA RS “emenaee ¢ 

‘To arott adequate engineering * a eeaies of the modification 
of present. borrowers! facilities’ and the design of future 
Sheed hea Mary te 

To Deatice a ‘foundation for a sound, “long-range rate 
structure. EA VSI NEM te 


~ 
* 
~ 
‘ 


To serve as a guide in | providing for an. effective power 
juse- Pieer ats 


Au pes at 4 
y ' C, 
r Pa ies 5 aa 


1) 8, 


"Syston Load Studios shall de mage wy, the A & L Division. 


oa), “The eRe arin ate shalt be notidiéa. ‘of: ceeeh system load 
study to be undertaken, and a copy of. the notification 
~~ shall go to the. Engineering Division. 


‘The Office of the Chief of, A & L Bigiaion shall estabdlish 
uniform policies. and, pls ns> for syston load studies and 
he ‘shall. maintain appropriate’ controls: over. the assignment 
aes aioe progross. of such studies. oa 


ian VE Uo 


“ram Consumption for farm consumers “shall; fos purposes ofa 
system load ‘study, be estimatéd’ by thé field representative 
on the basis of information obtained through use of the 
fiold appraisal forn, "parts I and II. The basis for the 
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a mt sHRRTAa it is recommended that “rere: this me 
is used to obtain information from rural. consumers, in ea 
case the returns shall be spotted on the system map as an 
a aid in evaluating the sample obtained, In any event, the 
ae estimate of farm KWH consumption shall be based on the com 
-< plete: field appraisal with the results obtained from a nal Wiser 
questionnaire to be used as only one element in arriving at 

such a determination. In case a system load study is to be 

made in an area where no REA system now exists and where the | 

prospects are good that an REA project may be developed, a 

ficld appraisal shall be requested of. the Economic Staff bye 

the Chief of A & L. This will avoid. the necessity for a vs 

detailed field ‘appraisal OL: the area when a loan application — 
ot » is aes at-a later date.» . 
ee - 

(a) The A: & i reerenal ficld ropreschtative shall super~ 
vise the making of the field’survey and shall, except 
as noted above, obtain the information ‘covered in 
Parts I and II of the field appraisal forn. The survey 

Shall include the making of an unelectrified farm sur=- 
‘vey if one has not been. made. 


A detailed ieee load study manual of instructions 
shall be preparcd for use of the field representa~ 
tives, The responsibility for the preparation and 
instruction of the use of such a manual shall be 
assigned to the System Load Study oe of 
A & IL and the Econonic Staff. 


~The Office of the Chicf of A &L shall assign field represen~ o 
tatives to make systen load studies. ‘The field repre pcntiaas ; 

shall follow in detail the nanual of instructions for making © 

“such appraisals. : 


6 After the ficld representative has completed the system load 

. study: he shall transmit it to the appropriate regional head. 

If the rogional head anproves the system load report it shall 

be submitted to the Economic Staff for its written connents< 

When the report is subnitted to the Administrator for his ah 

approval by the Chicf of A & L the comments of the regional 
head and of the eee Staff shall be attached. 


.t, . If the natorial, eet its approval by the Adninistrator, is” 
cna Tonal sv cur transnitted to another agency the necessary corresponde 
shall be prepared by A & L.for the Administrator!s signatures 
Prelininary results shall not be released to any agency, inc 
. ing. the cooperative piece except | with the approval of the 
es ae 
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Bynes of Rural Industrics Receiving REA Service 
(For all of United States) 


Zane 
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fl AGRICULTURE 


le 


Vie A 
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‘Types. of Rural Industrics Baoetyi ne REA Service 
phrase aye of United States) 


te 


Locker Plant 


Rendering Plant 


Flour Mills 
Soy Bean Processing 
Cotton Gins,.. 


- Potato Drying _ 
Peach Packing and Grading 


Elevators 

War Hemp Industry 
Ice Crean Plant 

Ice Plant 

Hay and Grain Drying 
Creanery Plants 
Chicken Hatchery 


Meat Packing Plant 


Cabbage Processing Plant 
Peanut Processing 
Citrus Packing and Processing 


Sugar Refinery 


Cane Mill 

Powdered Egg Processing and 
Packing 

Alfalfa and Clover Seed 
Processing 


Milk Processing 

Sweet Potato Curing Plant® 
Plastic Plant (Soy Bean) 
Tankage Processing 


Cotton Seed Oil Mill 
Cheese Factory 

Bean Cleaners 

Seed Drying Plant 


Fertilizer Plant 


Agriculture Line Crushing 


Peat Moss Processing 


Fish Hatchery 


Planing Mill 


ee. Box: Factory 


3, 


3.. Furniture Factory 
4, 
5. Vencer Plant 


Pulp Mill (Rough) 
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WOODWORKING: (Continued) 


Plywood Mill | 


Boat Works | 


Wooden Hoisting Block 
‘Mantfacturing 

Kraft Paner Ifill ° 

Excelsior Mill ' 

Saw Mill 


‘ 


GOVERNMENT PUBLIC UPILITIES 


Weather (yet ions 3 
Ges Cornpany Plant’ 
Compressor Station 


‘Filtration Plant 


U. S.. National Guard 
Recreational Park 

U. S. Forest Service 
Broadcasting Station 

State Boys! Industrial School 


MINERAL PRODUCTS 


Coal Dock 


Oil Rofinery 

Oil Well Drilling 

Secondary Crude Oil Recovery 
Plants 

Rock Quarry 

Asphalt Refining Plant 

Gasoline Storage Plant 


Rock Wool Plant 


Carbon Black Plant 
Fire Brick Plant 
Glass Sand Processing 
Snelting 

Heliun Plant 


Mines (Approxinately 27 dif- 


ferent types of mines are 
being sorved.) 


“Types Bs Rural in 


as 


re 


vues 
m5e 
Be 7 


7. 
8. 
De 
10. 
a Be 
12. 
13. 


14, 


15, 
16. 
fa 


iss 


19, 


~Chenical Factory 


(For all ‘Un: 


ok eer) 
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Electric Furnace _ 

Signal and Fireworks 
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Tapestry Mill - 
Hosiery Mill © 
Farn Machinery Repair Shop — 


‘Peat Plant 


Bottling Plant 

Cenent Block Plant 

Metal Stamping | 

Porcelain Plant 

Railroad Shops 

Distillery — 

Marble Polishing and Finishing 
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